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THE EIGHTH INTERNATIONAL CONGRESS 
OF APPLIED CHEMISTRY 

THE history of the origin and develop- 
ment of the international congresses of ap- 
plied chemistry has, fortunately, been the 
theme of the chairman’s address this eve- 
ning. The living chain which has con- 
nected these congresses has been the dis- 
tinguished scientists who have filled the 
offices of honorary and acting president 
and one other—Dr. Strohmer, of Vienna. 
This has provided sufficient cohesion and 
has resulted in congresses of steadily in- 
creasing importance, although the rules are 
few and simple and the membership of 
each congress terminates with the congress 
itself. The seventh, held in London dur- 
ing June of last year, was the largest in 
point of attendance. While the hospitality 
showered upon the delegates by public offi- 
cials and private friends was exceedingly 
lavish, the actual scientific work of the 
congress was very important, as will be 
seen when the transactions have been pub- 
lished and distributed. 

While chemical science is progressing in 
all directions with extreme rapidity, there 
is little doubt in my mind that the holding 
of these congresses as frequently as every 
three years is unwise. I hope the eighth 
congress will decide to change the period 
of holding future congresses so that the 
interval will be five years. The labor con- 
nected with the preparation and holding of 
the congresses and subsequent editing and 
production of the volumes of transactions 
is enormous, and the expense is very con- 
siderable for such moderately rewarded 
men as most chemists unfortunately are. 
I am glad to say that our German friends 
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took action to this effect in the spring, and 
that Sir William Ramsay, president of the 
seventh congress, advises me that he is of 
the same mind. 

As far as I know, the first suggestion 
that the eighth congress should be held in 
this country originated with the chairman 
of this section. It was followed by a meet- 
ing of fifteen or twenty gentlemen at a 
dinner of which he was the host, when the 
topic of discussion was the practicability 
of holding a successful congress in this 
country. A temporary organization was 
formed and several meetings were held. 
Letters were written to many colleges and 
individuals all over the United States, and 
the replies were so uniformly encouraging 
that the conclusion was reached to invite 
the congress to meet here in 1912. In 
order that the invitation should be as at- 
tractive as possible, the congress of the 
United States passed a bill instructing the 
Secretary of State to take the necessary 
steps to give official sanction to the invita- 
tion. This was done, thereby making the 
Eighth Congress of Applied Chemistry 
notable in at least one respect, namely, it 
is the only one which has received an offi- 
cial invitation from any government. This 
invitation was graciously extended by his 
excellency the American ambassador at the 
Court of St. James’s and cordially sec- 
onded by the chairman of the American 
committee of the seventh congress. It was 
unanimously accepted by that great as- 
sembly of chemists from all quarters of the 
globe with an enthusiasm which was very 
gratifying. 

For honorary president of the eighth 
congress was elected an honorary member 
of the American Chemical Society. The 
active president elected is a charter mem- 
ber of that society who had been deputed 
to represent it at the seventh congress. I 
allude especially to these facts, as they 
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have a distinct bearing on the responsi. 
bility resting upon every one of the 5,100 
members of this society to make the affair 
a signal success. 

The official invitation of the United 
States would also seem to make it impera- 
tive that our visiting friends should be 
shown as much of the country itself and 
its resources as can be properly done in the 
limited time available. This official invita- 
tion also makes every citizen of the coun- 
try, whether chemist or not, more or less 
responsible for the hospitable reception of 
our visiting friends. I think that a pro- 
gram arranged with a view to accomplish 
this study of our resources, rather than a 
fatiguing list of entertainments in one or 
two cities, would meet with approval every- 
where and bring a far greater number from 
abroad; in other words, the most signal 
way of showing our hospitality will be to 
make our visitors acquainted, as far as 
possible, with our resources and what we 
have done with them. This will be educa- 
tional all around, and may lead to some 
surprises for ourselves. It will certainly 
be of untold value to this country to have 
our work reviewed by such a distinguished 
gathering of men whose view points will be 
so different from our own. I am sure that 
in the end our modesty will have increased, 
while we shall be able to attack with greater 
intelligence problems which are constantly 
becoming more complex. For instance, we 
should certainly learn from those living 
where conservation of natural resources has 
of necessity received scientific consideration 
for a century how to begin intelligently to 
stop our own fearful wastes. Necessity is 
a good though stern teacher. Let us learn 
from those who have been to her school 
while the opportunity to do so will be so 
favorable. 

The seventh congress appointed as 4 
committee to form tke eighth the thirteen 
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gentlemen appointed by the Secretary of 
State to represent this country at that con- 
gress, With instructions to add to their 
number. A considerable delay elapsed be- 
fore any active steps were taken, but at the 
first meeting of this committee its number 
was inereased somewhat, so that the work 
of making the complete committee could be 
more intelligently performed. This some- 
what enlarged committee has held one 
meeting, and its principal work has been 
to complete as far as possible the joint 
organizing committee of nearly two hun- 
dred which is to meet on October 8 at the 
Chemists’ Club for the first important for- 
mal work of the congress. 

No additional officers have been elected 
except the secretary, so that at that meet- 
ing no one will find affairs cut and dried 
and the offices allotted. Its principal busi- 
ness will be the election of the treasurer of 
the congress and the president and vice- 
presidents of the numerous sections, upon 
whom so much will depend. An executive 
committee will also have to be chosen. 

In order that no chemist of prominence 
should be lost sight of in this matter, care- 
ful steps have been taken, by correspond- 
ence with all the members of the organiza- 
tion, to provide two or three candidates for 
every office, so that the members will have 
a free and full opportunity of expressing 
their will. In a democratic country like 
this, where so much depends upon the feel- 
ing of responsibility which each member 
of the committee will earry, it is of the 
utmost importance that every one should 
consider himself responsible for the suc- 
cessful outeome of the congress, and be 
placed in a position in which he would have 
no exeuse for shirking his duties. 

As a result of communication ‘with forty- 
four chemical societies in variéus parts of 
the world, as well as with many of our own 
people living at a distance, the meeting of 
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the committee as first enlarged determined 
to hold the congress during the early part 
of September, 1912, and that its opening 
session should be in the eity of Washington 
and its active sectional work in the city of 
New York. 

The selection of Washington for the 
opening meetings was entirely natural 
when we consider that the invitation has 
been a national one. It will also be much 
more convenient for the president of the 
United States and other high officials who, 
it is hoped, will take prominent part. This 
will give an exceptionally favorable oppor- 
tunity for our guests to see our beautiful 
capital under the most favorable auspices. 

New York, as a manufacturing center, 
with its hotel accommodations and other 
facilities, is ideal as a place for carrying 
on the sectional work and occasional large 
meetings of such a congress; and if we are 
not too strenuous in our hospitality a week 
should see that part of the work well on 
towards completion. This will permit vis- 
itors to see other portions of the country 
with the view alluded to above of showing, 
as far as possible, the resources of the coun- 
try to our foreign guests. 

Even to those who have not attended 
previous sessions, it will be plain from the 
above brief outline that the work of prop- 
erly organizing the congress, securing suit- 
able papers for its consideration, providing 
discussions on same, arranging for hospi- 
tality, transportation and all the thousand 
and one matters which come up on such 
oceasions will be no child’s play. It will 
require the work of hundreds of men and 
the loyal support not only of every chemist 
in the country, but of every college and 
every business concern which has to do 
with chemists in any capacity. The finan- 
cial question alone is one of very great 
importance, especially in view of the fact 
that when the new Chemists’ Club is fin- 
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ished it will contain fire-proof apartments 
for the great reference library which it is 
hoped will be collected, and to which I 
trust any surplus arising from the expenses 
of the congress will be devoted. 

The congress will be upon us in less than 
two years. All of these preparations will 
have to be made in the meantime, and the 
officers and committee of the congress are 
looking with entire confidence to the mem- 
bership of this society for such active and 
earnest support as will make the eighth 
congress greater than any which has pre- 
ceded it. 

Wituiam H. NIicHoLs 


THE AMERICAN CHEMICAL SOCIETY AND 
THE EIGHTH INTERNATIONAL OON- 
GRESS OF APPLIED CHEMISTRY 

First of all permit me to present the 
thought to your minds that the utility of 
the eighth International Congress of Ap- 
plied Chemistry will be judged, deter- 
mined and measured largely by the 
printed record of its deliberations and con- 
clusions. The position that the eighth 
congress will occupy in the series of in- 
ternational congresses will also be judged 
largely by that printed record. 

It is essential that the printed record 
shall truthfully and accurately reflect the 
activities of the eighth congress. 

That these activities of the congress shall 
properly and completely represent the 
then condition of applied chemistry over 
the whole world is perhaps the main task 
of the eighth congress. 

That the then conditions of applied 
chemistry in the United States be correctly 
reflected and portrayed in those activities 
must be the object of particular solicitude 
on the part of all American chemists and 
in particular of the American Chemical 
Society and that this may be accomplished 
it is necessary that everything pertaining 
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to applied chemistry in the United States 
which can be properly reported at that 
congress should be so reported. 

The American Chemical Society and all 
of its sections and divisions should there. 
fore assist greatly in making the eighth 
congress a proper measure of the condition 
of applied chemistry in the United States 
in 1912. It can also assist materially in 
the making up of the printed record, 
which is to present in permanent form for 
use and for reference the activities of this 
congress, so that these may be properly re- 
corded and one of the principal objects of 
the eighth congress may be achieved. 

The American Chemical Society, through 
its executive officers, has already taken 
great interest in the advancement of the 
congress, and they have cheerfully given 
valuable help. The American Chemical 
Society with its membership of more than 
fifty-one hundred members, its nine divi- 
sions and its thirty-four local sections con- 
stitutes a most powerful instrument by 
means of which American chemists can get 
hold of much, if not all, of the material 
which is properly presented to such a con- 
gress. If the local sections and if the di- 
visions of the American Chemical Society 
and all of their members will make it a 
special point to search through their re- 
spective divisions and their respective sec- 
tions for material whose communication to 
the congress would aid in bringing before 
that congress a correct idea of what the 
chemists of the United States are doing for 
the furtherance of applied chemistry, not 
in general terms, but in as concrete state- 
ments as conditions will permit, then the 
American Chemical Society can feel that 
whatever that printed record may show it 
certainly and correctly reflects the then 
status of applied chemistry in the United 
States. In this manner effective means 
will have been used fully to represent all 
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the industries and all the geographical 
divisions of the United States. 

It is, of course, impossible for those 
charged with the responsibility of organiza- 
tion and conduct of this congress to have 
personal knowledge of the developments 
along all the lines of applied chemistry 
that are being followed in the United 
States. That is true also of the presidents, 
vice-presidents and the members of com- 
mittees having in charge the various sec- 
tions of the congress; it is likewise true of 
the officers of the American Chemical So- 
ciety and its divisions and its sections, and 
in the last analysis it is the individual 
member of the American Chemical Society 
who must earefully search his mind and his 
surroundings and ascertain whether or not 
there is something, no matter how small, 
which would be material to a correct re- 
flection of the actual condition of applied 
chemistry in the United States and to re- 
port the same so that it may be properly 
considered. 

In the short history of the organizing 
committee of the eighth congress there has 
occurred a most laudable instance of in- 
terest in the welfare of the congress, and 
this instance is a movement on the part of 
those chemists of the United States who are 
interested in fats and oils directed towards 
having that particular branch of applied 
chemistry properly represented at the con- 
gress. Letters have been received from up- 
wards of forty different individuals from 
all over the eastern half of the United 
States requesting the formation of such a 
section, and this interest lends substantial 
ground to the expectation that each one of 
these more than thirty individuals will con- 
stitute himself an aggressive committee of 
one in securing a correct reflection of the 
condition of that industry in the United 
States for incorporation into the perma- 
nent printed record of the congress. This 
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example of enthusiasm and interest on the 
part of the fat and oil men ought to be a 
further spur, if such further spur be 
needed, to all other chemists in the United 
States having interests in common. 

Therefore, such groups of chemists in 
the United States, and particularly such 
as are members of the American Chemical 
Society, should make it a special point to 
see to it that everything that could con- 
tribute to a correct representation of that 
particular industry at the eighth interna- 
tional congress is properly brought for- 
ward. 

Let the metallurgists, let the mining 
chemists, let all the chemists interested in 
the manufacture of heavy chemicals, and 
those interested in the manufacture of fine 
chemicals and all the chemists of every 
other distinctive group of common interest 
come together and see to it that their in- 
terests are properly placed before the com- 
mittees of the congress having their inter- 
ests in charge. If any group of chemists 
finds that provision is not made for correct 
representation of its interest at the con- 
gress, let it do as the fat and oil men are 
doing and bring that to the attention of 
those charged with the conduct and organ- 
ization of the congress, and if such pro- 
vision be not made let the responsibility 
for such failure to provide be placed 
squarely where it belongs. 

The same thing is equally true of the 
local sections of the American Chemical 
Society, representing, as they do, different 
geographical sections of the United States 
to see to it that the true state of applied 
chemistry in their particular sections of 
the country are properly and adequately 
represented. These sections will find it to 
the advantage of all to cooperate also with 
the official member now appointed, or to 
be appointed by the governors of each 
state, territory and insular possession to 
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the same end. If the local sections should 
also be available to the organizing com- 
mittee of the eighth congress as sources of 
information to be supplied upon request 
of the organizing committee another source 
of usefulness and help will have been 
opened up and made available. 

It is, of course, only natural that there 
will be some of us not in a position to do 
effective work along the lines above sug- 
gested, but in the direction of making the 
printed record correctly reflect the activi- 
ties of the eighth congress there is a great 
deal that almost every one, of course, can 
do that will be of material assistance. This 
is particularly true of those of us residing 
in the neighborhood of New York City. 

In order to facilitate the actual working 
of the congress and to enable it to do its 
vast amount of work with the least delay, 
friction and annoyance possible, and with 
the greatest possible accuracy and despatch 
we shall need a large number of interpreters 
who have considerable chemical knowledge. 
There are four official languages used in 
the proceedings and transactions of the 
congress, namely, English, French, Ger- 
man and Italian. It is reasonable to ex- 
pect that the eighth congress will have at 
least twenty-five sections and subsections, 
and in each of these any one or all of these 
four languages will or may be used. It is 
obviously impossible to select American 
presidents and vice-presidents of sections 
and subsections whose command of all four 
languages is such as to enable them to con- 
duct the meetings in each or all of the 
languages. It is desirable to have each 
section and subsection provided with chem- 
ists who would act as interpreters between 
the presiding officer and any of our foreign 
friends and guests when they do not speak 
a language in common. Those who act in 
that capacity would be rendering a great 
service to the congress by so doing, for we 
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all know the difficulties and the uncertain- 
ties encountered at such international 
gatherings in obtaining good interpreters 
at such times from the audience. To have 
in attendance chemists who would under. 
take such work of their own motion, we 
must all see, would greatly expedite the 
proceedings and would add to the accuracy 
of the secretarial reports of such meetings. 

Further, at the information bureau we 
should have need of just such linguistic 
accomplishment and ability to enable our 
foreign friends to find expeditiously any 
section or department or committeeman of 
the congress. 

If all who are capable of acting as such 
interpreters will make themselves known 
to the officers of the eighth congress, then 
these latter will have at their command the 
means and the material whereby and 
wherefrom they can create the best and 
most efficient body of interpreters the cir- 
cumstances will permit. 

Should the plan be carried out to have 
a bureau of information where men inter- 
ested in specific branches of chemistry 
could make themselves known and thus 
meet others in the same branches, compe- 
tent interpreters with chemical knowledge 
would be of almost invaluable assistance 
and would become all the more necessary. 

The experience that young men in par- 
ticular would gain by acting as such in- 
terpreters would almost certainly more 
than balance the time and effort expended 
and would present to them in concrete and 
actual form the diversity of chemical in- 
terests and the ramifications of chemical 
industry. 

Further, should it be feasible to print 
the papers in advance of the convening of 
the congress, we should need a large num- 
ber of proof-readers and in this work, 
tedious and arduous as it is, chemical 
knowledge on the part of those doing that 
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work would add beyond measure to its 
speed and accuracy. It must be borne in 
mind that the great delay in publishing the 
printed record will be in having proof 
promptly read, and we must spare no 
trouble to secure prompt proof-reading. 
This is especially true of the daily bulletin 
and the minutes of the daily meetings of 
the various sections and subsections. 

Further, there are among the members 
of the American Chemical Society many 
who have attended numerous national and 
international congresses and meetings. Let 
each such communicate to the officers of 
the eighth congress what he regards as 
improvements upon other meetings, and 
how they might be realized in the eighth 
congress, or what departures the eighth 
congress should make from other con- 
gresses and other similar gatherings. 

There are also many members of the 
American Chemical Society who are not 
directly connected with any local section, 
but who are, nevertheless, in position to 
make valuable suggestions and to get in- 
formation for the organizing committee 
relating to their localities upon request. 
Such members, by making themselves 
known to the organizing committee, and 
setting forth the particular lines along 
which they are particularly well fitted to 
obtain information, will thus be making a 
substantial contribution to the means avail- 
able to the congress for its proper and 
complete organization and conduct. 

I have endeavored to point out in the 
foregoing, as specifically as circumstances 
will now permit, the various and different 
ways in which the American Chemical 
Society and its individual members can 
further the objects of the congress and can 
cooperate with the organizing committee. 
It is most desirable that it should be clearly 
understood and realized by every chemist 
in the United States that the eighth con- 
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gress is being organized with the view, 
among others, towards correct, complete 
and full representation of every chemical 
interest in the United States and of the 
chemical interests of all the geographical 
divisions of the United States. In order 
that the congress may be so organized it is 
needful that its organizing committee be 
as fully informed as ean be, and kept so, 
and to this end it is the individual chemist 
acting through the American Chemical So- 
ciety or one of its sections or divisions, or 
by direct communication with the organ- 
izing committee, who must perform the 
work. The receipt of every suggestion 
offered to the organizing committee will be 
promptly acknowledged and each and 
every such suggestion will be filed away 
and taken up for full consideration at the 
proper time and by the proper committee 
or officer, and will not be neglected. The 
fact that the actual holding of the congress 
is now almost two years off should not 
deter any one from at once offering his 
information and suggestion or volunteering 
his services, whether as a source of infor- 
mation for a certain locality or as any 
other aid. A postal card notice will be suffi- 
cient. The more promptly the organizing 
committee is fully and completely informed 
as to what it has to provide and as to the 
individuals, societies and groups of men 
upon whom it can count and what each can 
or will do, the more expeditiously can that 
committee proceed with its work and the 
more closely will it approach to the com- 
plete realization of the objects and pur- 


poses of the congress. 
B. C. 


THE PROBLEMS OF THE AMERICAN 
UNIVERSITY 
PRESIDENT ScHURMAN’S annual report 
for the year closing September 30, 1910, 
is characterized by a discussion of the pres- 
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ent problems of higher education, not 
merely as they affect Cornell University 
but from the point of view of American 
universities in general. These problems 
have to do with the student, the professor, 
the subjects of the curriculum, and re- 
search and productive scholarship. To 
the consideration of these problems the 
larger part of the report is devoted. There 
is, however, an introductory statement on 
liberal and practical education. 

Industrial and technical education has 
the great merit, not merely of not aliena- 
ting young men from manual labor, but of 
keeping them in constant touch and 
sympathy with it, requiring them to prac- 
tise the simpler mechanical operations as 
a part of their curriculum, and training 
them meanwhile to take up more complex 
varieties as a life-work after graduation. 
There can be no manner of doubt that 
practical and technical education, while 
giving the individual student an excellent 
mental discipline, has also stimulated the 
agricultural and manufacturing industries 
of the country. And at the same time, by 
binding together the skilled hand and the 
educated brain, it has wrought powerfully 
for the maintenance and diffusion of the 
spirit of social and political democracy. 

The ideal for the college is not difficult 
to formulate. No student should be per- 
mitted to remain in it who does not love 
the arts and sciences for their own sake 
and who does not show that love by devoted 
study, unless indeed he is earnestly pur- 
suing courses with the definite object of 
preparing himself for some practical work 
or professional career. To apply the ideal 
in practise is more difficult because of the 
number and variety of intermediate cases. 
Yet no one can deny that in American 
‘*eolleges’’ in general, there are far too 
many students without serious purpose. 
They are there because their fathers are 
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alumni, or because their mothers recognize 
the social value of a degree, or because the 
boys themselves regard ‘‘college’’ as a 
place for ‘‘a good time.’’ Now the col- 
leges of the country were never designed 
for such persons; and from the point of 
view of the public interest and American 
civilization there is no reason whatever 
why they should be admitted, or, if ad- 
mitted, suffered to remain. Fortunately 
Cornell has not a social prestige which at- 
tracts this class of students in any con- 
siderable numbers and the dean and fac- 
ulty are inexorable in their insistence on 
full satisfaction of the requirements for 
admission and advancement. And this is 
the one hopeful course to pursue at the 
present time. Hard work is the solution of 
most of the college problems which educa- 
tors are nowadays discussing. 

The future of the American university 
is with the graduate school or department 
of research. It is by the enlargement of 
human knowledge that progress in civiliza- 
tion and improvements in the life and con- 
dition of mankind are rendered possible. 
The scientific investigator who discovers 
new laws of nature does more for the re- 
lief, assistance and uplifting of his fellow- 
men than all the politicians who deafen the 
world’s ears with their panaceas—too 
often, alas, mere sounding brass and tink- 
ling cymbals. And the infallible lessons 
of human experience for thousands of 
years—does not the scholar by patient re- 
search spell them out and write them down 
for our instruction? These two—the sci- 
entist with his fruitful experiments, the 
scholar with his productive research—are 
the seers and accredited leaders of man- 
kind in this twentieth century. In their 
light we shall see light, otherwise we walk 
in darkness. And it is such scientists and 
scholars who constitute the research de- 
partment of the university. 
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This crowning glory of the university is 
not yet a fact in America; it is only an ex- 
pectation, or at most a promise. When the 
realization comes—and come it certainly 
will, at Cornell or elsewhere—it will mark 
the final and culminating stage in the de- 
velopment of the university idea. At pres- 
ent the graduate schools of American 
universities have not been so much depart- 
ments of research as colleges for the ad- 
vanced training of prospective teachers 
and professors. 

Here is the multi-millionaire’s opportun- 
ity for the greatest and best investment in 
America! By means of a large endow- 
ment for research (say $20,000,000, which 
might be given at once or spread over ten 
or twelve years) he would make it possible 
for at least one American university to 
enter upon the highest stage of university 
life and activity and to discharge its su- 
preme functions to the American public 
and human eivilization. A university 
dedicated by such an endowment to ad- 
vanced work and research would challenge 
comparison with the best European uni- 
versities and set an example which would 
prove contagious among the other leading 
universities of the United States. 

In Scrence for August 19 last, there are 
comparative tables showing the number of 
doctor’s degrees granted by the graduate 
schools of the universities of the United 
States for a series of years. It is shown 
that in the year 1910 Cornell conferred 
more doctorates in science than any other 
university in America, and also that the 
total number of doctorates conferred by 
Cornell both in the sciences and in the lib- 
eral arts ranked third in the list. There is 
also another very striking and encouraging 
feature of this tabular exhibit. The num- 
ber of young investigators earning doctor’s 
degrees at Cornell was twice as great in 
1910 as it was on the average for the de- 
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cade from 1898 to 1907, and furthermore, 
the increase since 1907 has been steady 
and uninterrupted. 

The fact that there is in American uni- 
versities a professorial problem itself 
shows that something is seriously wrong. 
The university began as a guild of scholars 
and throughout the seven or eight hundred 
years of its history the faculty essentially 
constituted the university. If here and 
now other elements of the organized uni- 
versity have pushed the faculty from its 
controlling position, this illustrates, on 
the one hand, the universal tendency of an 
organization to suppress the free play of 
personality and, on the other hand, the hu- 
man and specially American disposition to 
entrust the highest interests of mankind— 
intellectual, moral and spiritual—to a 
corporate body whose mechanism and 
operations easily usurp the place of the 
ends it was designed to subserve. 

Whatever organization may be necessary 
in a modern American university the in- 
stitution will not permanently succeed 
unless the faculty as a group of free indi- 
vidual personalities practically control its 
operations. 

Now, if stress is laid on duty and service 
and not on rights and prerogatives, if the 
university is conceived not as monarchy 
or aristocracy or ‘‘mobocracy’’ but as a 
genuine brotherhood in which the president 
is merely the first servant of the institu- 
tion, there would seem to be little difficulty, 
given a reasonable amount of tact and for- 
bearance, of administering the American 
university as at present organized to the 
satisfaction of all parties. One danger in- 
deed lurks in the disposition of some 
presidents to identify themselves with the 
board of trustees, to adopt an exclusively 
administrative attitude, to become merely 
men of business and men of affairs, and to 
lose touch with the work and sympathy 
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with the aims and ideals of the faculty, 
which, of course, constitute the supreme ob- 
ject of the institution. If, by any kind of 
reorganization this danger can be averted, 
the reorganization should be cordially wel- 
comed. <A university whose president does 
not embody and faithfully interpret the 
spirit of the scholars and scientists who es- 
sentially constitute the institution, is to all 
intents and purposes without a head. It is 
doubtful, however, whether any kind of 
organization will save our universities 
from occasional disasters of this sort. The 
one remedy is cultivation by the faculty of 
a sense of responsibility for the welfare 
and advancement of the institution and a 
readiness to advise on all matters directly 
or indirectly connected with the essential 
functions of the university of which they 
are the constituted organs and guardians. 

But that is not all. In proportion as a 
university advances to the highest forms of 
its activity, it leaves behind the sphere of 
organization and officialdom and is em- 
bodied in the personality of its productive 
scholars and scientists. A Kelvin, or a 
Pasteur, or a Mommsen represents in his 
field the whole university; his work is be- 
yond the reach of officers of government 
and administration; in his library or lab- 
oratory, surrounded with the facilities 
requisite for research, this solitary spirit, 
unvexed by rules and ordinances, broods 
creatively over the mysteries of nature and 
the life of man. The problems of govern- 
ment and administration that harass our 
universities in their caterpillar stage dis- 
appear in the highest phase of their devel- 
opment. At Cornell, for example, a well- 
endowed graduate school and division of 
research would know nothing of them. 

The number of persons who received in- 
struction in the university in 1909-10 was 
5,194, an inerease of 335 over the total 
attendance for the preceding year. And 
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the number of regularly matriculated stu- 
dents, which did not reach 2,000 till the 
nineteenth century was closing, in 1909-10 
not only passed 4,000 but touched 4,227, an 
increase of 242 in a single year. Although 
the total attendance of regular students has 
increased from 2,845 in 1901-02 to 4,227 
in 1909-10 the number of women has re- 
mained stationary; it was 400 in 1901-02 
and 397 in 1909-10. 

What is now called a university was 
originally designated a studiuwm generale: a 
place of study, not merely for students of 
the locality, but for students from other 
and all localities. Cornell continues to ex- 
hibit in a marked degree this cosmopolitan 
character of the historic university. It 
draws about half its students from the state 
of New York, and the other half from all 
other states of the union, from North, Cen- 
tral and South America, and from Europe, 
Asia, Africa and Australia. 

The facts and figures given above indi- 
cate the student problem so far as numbers 
are concerned. Cornell University is un- 
dertaking to educate several thousands of 
students every year. And the numbers of 
students go on increasing in spite of suc- 
cessive advancements made in the require- 
ments for admission and graduation and 
marked and growing strictness in adminis- 
tering them. 

The charter of Cornell University dedi- 
cates the institution to research as well as 
instruction. Might the problem of over- 
crowding not be solved by turning the uni- 
versity into an institution of research? 
There are objections in the interest of re- 
search itself to this limitation of the insti- 
tution to investigators with the exclusion of 
all undergraduates. 

Undoubtedly it would be possible to limit 
the attendance. But what criterion shall 
be applied for this purpose? The educa- 
tional standards have already been greatly 
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advanced, and it is a serious question how 
much farther in this direction, if any, it is 
wise to go. 

The colleges and universities of the 
United States address themselves to the 
average student; and in a democracy there 
will always be a strong feeling, which is 
also perfectly natural and just, that higher 
education should be open to all the boys 
and girls of the country who are able to 
pass the requisite examinations. The prac- 
tise of this theory necessarily tends to make 
the college and university of the country 
revolve about the average student with a 
strong pull in the direction of mediocrity. 
But the student of superior endowments is 
apt to be sacrificed to the general average. 
Why might not Cornell University become 
the peculiar nursery of such promising 
spirits? A seminary for the aristocracy of 
talent would be the highest and noblest in- 
stitution in the world. And no other ser- 
vice to a democracy could compare with 
this: for to form the mind and character of 
one man of marked talent, not to say 
genius, would be worth more to the com- 
munity which he would serve than the 
routine training of hundreds of average 
undergraduates. 

A destiny and function of this high char- 
acter could not be arbitrarily assigned to or 
artificially imposed upon any university. 
There could be a happy issue only when the 
germs of such possibility were already in- 
herent in the organization and operative in 
its activities. A claim of this sort may be 
made for Cornell University. If it is still 
far from the ideal seminary for the aristoc- 
racy of talent, the beginnings of that devel- 
opment are visible in the membership of 
the medical college and the graduate school 
with their enthusiastic and untiring devo- 
tion to independent research and produc- 
tive scholarship—an intellectual function 
which none but superior minds can success- 


fully discharge. And, in the second place, 
while many undergraduates, even though 
hard-working students, may be intellectu- 
ally torpid and remain impervious to the 
force of new ideas, there is a minority, a 
saving remnant, not only in the course of 
liberal arts and sciences but also in the 
courses in agriculture, engineering and 
other technical subjects who exhibit keen 
intellectual interest, who become enamored 
of knowledge, and who develop an ambi- 
tion to distinguish themselves as scholars 
or scientists. 

A genuine university consists of able 
professors and students devoting them- 
selves to scholarship and science. If this 
fact is once recognized the proposal here 
made will be seen to be at once important 
and promising. It is, in short, that stu- 
dents shall be selected with as much care 
as members of the instructing staff, at any 
rate for the highest division of the univer- 
sity. It will not be practicable, and in all 
probability it would not be desirable, for 
Cornell University to exclude the student 
of average ability if he can pass the pre- 
seribed examinations. But let the superior 
student be regarded as the supreme object, 
let the men of talent be segregated and in- 
structed by themselves. Of course, all this 
would involve more endowments and addi- 
tional teachers. If endowments were 
forthcoming to foster a qualitative devel- 
opment of this sort at Cornell University 
the problem of numbers would take care of 
itself. For this high spirit would gradually 
take possession of the entire university. 
The criterion of excellence would be ap- 
plied to all departments. 

The order of relative importance of the 
sciences in America must be inferred from 
the attention they receive in the universi- 
ties. And figures should be given both for 
the undergraduate and graduate depart- 
ments. The article in Science (August 19, 


/ 
j 
¢ 
4 
= 


700 SCIENCE 


1910) gives the distribution of doctorates 
conferred in June last by the universities 
of the United States among the different 
sciences. There were in chemistry 48, in 
physics 23, in zoology and physiology 28, 
in mathematics 23, in psychology 20, in 
botany—and in geology 10. In 1909-10 
there were enrolled of graduate students in 
Cornell University in chemistry 53, in bot- 
any 27, in physies 24, in zoology and 
physiology 19 and in geology 10. Of un- 
dergraduates in Cornell University the 
number receiving instruction in the differ- 
ent sciences was in 1909-10 as follows: 
Physies 2,283, chemistry 1,946, geology 
1,540, mathematies 952, zoology and physi- 
ology 589, botany 438 and psychology 398. 

As far as the sciences are concerned, 
therefore, Cornell University already has 
a large, well-adjusted and efficient organi- 
zation by which it strives to vitalize the 
industries of the country, discipline the 
minds of the students, and enlarge the 
boundaries of existing knowledge. The 
next step is to develop this scientific estab- 
lishment to the highest potency of which 
it is capable in this twentieth century. 
And the means to that end are perfectly 
simple. Able men, free from sordid cares, 
enjoying abundant leisure for research, 
and having ample laboratories and equip- 
ment and all the delicate apparatus which 
modern refined methods of investigation 
make necessary—such men could erect on 
the splendid foundations already laid at 
Cornell University a temple of science un- 
equalled in America and unsurpassed in 
the world. The demand for scientific in- 
vestigators, for laboratories, and for in- 
strumentalities of research come to the 
president from all departments. Some of 
the professors have thought out plans of 
development which would necessitate an 
expenditure of $2,000,000 or $3,000,000 in 
a single department. And the problem is 
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not for one, but at least for seven funda- 
mental sciences; namely, chemistry, phys- 
ies, zoology and physiology, botany, geol- 
ogy, mathematics and psychology. The 
president asks for these departments of 
Cornell University an endowment of from 
$1,000,000 to $3,000,000 each, and he will 
undertake to satisfy any munificent and 
philanthropic investor with the returns 
which the scientists will give him on his 
money. 

For the improvement of the condition of 
the humanistic subjects at Cornell Univer- 
sity splendid provision was made by Gold- 
win Smith, who made the university the 
residuary legatee of his estate. From this 
source the university will receive about 
$700,000. And Goldwin Smith in his will 
provided that these funds were ‘‘to be 
used by the board of trustees for the pro- 
motion especially of liberal studies, lan- 
guages, ancient and modern, literature, 
philosophy, history and political science, 
for which provision has been made in the 
new hall which bears my name and to the 
building of which my wife has contrib- 
uted.”’ 

Excluding the funds for the maintenance 
of the medical college in New York city, 
the total property of the university, includ- 
ing endowment, real estate, buildings, and 
equipment, was on August 1, valued at 
$15,178,174.81. The productive funds in- 
cluded in this total amounted at the same 
time to $8,687,274.05. The rate of interest 
received on the investments averaged a 
trifle over 5 per cent. 

The income for the year from all sources 
amounted to $1,657,331.66. Of this income 
$281,687.59 was received from the state of 
New York for the regular maintenance of 
the state college of agriculture and veteri- 
nary medicine, and the receipts from and 
for the medical college in New York city 
were $220,269.12. The receipts from stu- 


4 
’ 
| 
| 
‘ 
= 
i 
@ 


NoveMBER 18, 1910] 


dents (not including the students of the 
medical college in New York city) were 
$339,769.49 for tuition fees, $59,936.19 for 
laboratory fees, and $41,187.06 for inci- 
dental fees. There was received from the 
United States under the second Morrill Act 
$25,000, under the Nelson Act $15,000, 
under the Hatch Act $13,500, and under 
the Adams Act $8,775. The income from 
invested funds amounted to $440,546.52. 

The expenditures of the university ex- 
ceeded the income for the year by $33,- 
375.79. These expenditures included as an 
extraordinary item $34,643.80 to extinguish 
the debt on Goldwin Smith Hall. 

Cornell University is supported by its 
old students and alumni, by the state of 
New York and the United States, and by 
rich men and women who recognize the 
value and importance of its work. For the 
millions of dollars it now needs the univer- 
sity must look to the generosity of this lat- 
ter class—the millionaires who are seeking 
the highest and best investments for their 
surplus funds. 

The United States is an industrial democ- 
racy, and the civilization of the United 
States must develop on that foundation. 
Cornell University stands both for the in- 
dustrialism of America and the idealism of 
Athens. Its technical courses represent 
the one, its liberal arts the other. Human 
civilization in an industrial democracy 
must embrace both. This comprehensive 
curriculum, which starts with the indus- 
tries of the people and soars to the laws of 
nature and the historic life of mankind, is 
enormously expensive to maintain. That is 
to say, the number of teachers must be ex- 
ceedingly large to cover so varied a field of 
subjects. And so it happens that besides 
endowments for research, the supreme need 
of the university is of endowments for a 
large number of professorships, especially 
im science and in the technical branches, 


SCIENCE 701 


affording stipends sufficient to attract the 
ablest men and to dignify the teaching 
profession. 

A third great need of the university is 
the superior student, the youth of talents 
and ability decidedly above the average. 
It is this saving remnant of students of dis- 
tinction who make the higher work of the 
university well worth while. It is the 
highest function of a university to catch 
these youths whom nature herself has or- 
dained to art, literature, philosophy, sci- 
ence or invention, and train them for the 
work they are specially fitted to do. So- 
ciety, too, is profoundly concerned for their 
intellectual nurture; for on them the prog- 
ress of civilization depends. Why is it we 
are always complaining of the dearth of 
talent in polities, in literature, in the pro- 
fessions? Is it not because we do not draw 
from a sufficiently large area? Education 
and natural talent are not always made to 
meet. The precious seed is allowed to be 
wasted. 

Lastly, says President Schurman, the 
local habitations and the physical appli- 
anees of these intellectual workers, investi- 
gators, teachers, students, are sadly inade- 
quate. And the report concludes with an 
appeal for half a dozen new scientific labo- 
ratories, a gymnasium, an auditorium and 
one or two other buildings for general uni- 
versity purposes, and a score of residential 
halls for the thousands of young men for 
whom the university has not to-day a single 
dormitory. 


THE RELATION BETWEEN COLLEGE 
STUDIES AND SUCCESS IN LIFE 
Tus year, for the first time in more than 
a quarter of a century, the entering class 
at Harvard College finds its choice of stud- 
ies restricted by a constructive modifica- 
tion of the elective system. This is the 
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most conspicuous of all the motley array 
of plans for compulsory concentration and 
distribution of studies, for it comes at the 
close of the longest and most liberal ex- 
perience with the elective system in the his- 
tory of education. After more than forty 
years of consistent, acknowledged leader- 
ship as the modern champion of freedom, 
followed in each step at the respectable dis- 
tance of about a decade even by Yale and 
the lesser powers within her sphere of in- 
fluence, Harvard College requires of the 
class of 1914 some degree, both of scatter- 
ing and specialization in the choice of 
courses for the A.B. degree. 

The rules now require every student to 
take at least six of his courses in some one 
department, or in one of the recognized 
fields for distinction. In the latter case, 
four must be in one department. Only 
two of the six may be courses distinctly 
elementary in character. For purposes of 
distribution all the courses open to under- 
graduates are divided among four general 
groups. Every student must distribute at 
least six of his courses among the three 
general groups in which his chief work 
does not lie, and he must take in each 
group not less than one course, and not less 
than three in any two groups. The groups 
are: (1) Language, literature, fine arts, 
music; (2) natural sciences: physics, 
chemistry, astronomy, engineering, biol- 
ogy, physiology, geology, mining; (3) his- 
tory, politics, economies, sociology, educa- 
tion, anthropology; (4) philosophy and 
mathematics. The committee is instructed 
in administering these general rules for the 
choice of electives by candidates for a de- 
gree in Harvard College to make excep- 
tions to the rules freely in the ease of 
earnest men who desire to change at a 
later time the plans made in their fresh- 
man year, and to make liberal allowances 
for students who show that their courses 
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are well distributed, even though they may 
not conform exactly to the rules laid down 
for distribution. In making exceptions to 
the rules, a man’s previous training and 
outside reading are taken into account. 
The central principle of the whole plan is 
that each student must take a considerable 
amount of work in some one field and that 
the rest of his courses must be well dis- 
tributed. 

Two questions of general interest at once 
arise: to what extent will these restrictions 
actually influence the choice of studies, 
and to what extent does the choice of stud- 
ies promote success in life? 

The best available evidence on the first 
question is the program of study actually 
chosen under the elective system. Of the 
men who graduated from the Harvard 
Law School cum laude for a decade previ- 
ous to 1908, only one seventh did not take 
six courses in some one field. The students 
in the Harvard Medical School whose 
undergraduate courses were examined had 
distributed their courses, but had not con- 
centrated nearly so much as the honor men 
in the law school. Only about one sixth of 
them had taken six courses in any one 
field. Of 1,000 men from the classes of 
1908 and 1909 in Harvard College, only 
about 20 per cent. met all the requirements 
of the new rules. Had those restrictions 
been in force, about half of these students 
would have been compelled to change one 
or two courses. Only a very few would 
have needed as many as five changes in 
their programs. 

The dominant purpose of all disinter- 
ested plans for administering the courses 
of study of undergraduates is to promote 
the success of men and women in the life 
beyond commencement, however variously 
success may be defined. A comparison of 
the courses of study of successful gradu- 
ates with a random selection ought, there- 
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fore, to furnish evidence of considerable 
value on various obscure problems of col- 
lege administration. If a man’s success in 
life is in amy marked degree correlated 
with the subjects studied in college, or the 
grades attained in college, or the extent of 
distribution or specialization of his courses, 
then scientific studies of the programs of 
successful men contrasted with the pro- 
crams of men taken at random will reveal 
such correlations. The results of such 
studies would enable us to say at least this 
much: that suecessful men do or do not 
elect more courses in classics, chemistry, 
ete.; that they do or do not attain higher 
standing in scholarship; that they do or do 
not scatter or concentrate more than col- 
lege students as a whole. 

The initial difficulty in any such study 
is the definition of ‘‘suecess.’’ The mode 
of selecting men for distinction will seri- 
ously affect any conclusions that may be 
deduced. And, obviously, whether or not 
the conclusions of such a study will influ- 
ence the administration of college curricula 
depends in part on the extent to which 
those in authority agree, in their concep- 
tion of ‘‘sueeess,’’ with the adopted defi- 
nition. ‘*Who’s Who in America’’ has 
been taken by many investigators as the 
sole eriterion of distinction. Professor 
Dexter used this method in attempting to 
answer the question, What is the best col- 
lege?? His conclusion that the small New 
England colleges are the best is unwar- 
ranted from his evidence, for the reason 
that the errors incident to the use of 
‘““Who’s Who” as the measure of success 
have the least effect on the older, small 
New England colleges. Professor Jastrow, 
on the other hand, in his study of the dis- 
tribution of distinction in American 
colleges, has used ‘‘Who’s Who’’ with 
greater care. He has assumed merely 

‘World's Work, April, 1903. 
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that the average of distinction of those 
persons mentioned in ‘‘ Who’s Who’’ over- 
whelmingly exceeds the distinction of 
the average citizen; and that, consid- 
ered in large groups, the people selected 
for this distinction represent the upper- 
most level of ability, in some callings, 
in American life. With the treatment 
of large groups by approved statistical 
methods, and with due allowance for the 
various probable errors of compilation, 
‘*Who’s Who’’ may be made the basis of 
trustworthy studies. For our purposes, 
however, the main objections to this defi- 
nition of suecess are that certain callings 
are still unduly weighted, and that prom- 
inence overshadows inconspicuous worth. 
There is a kind of life which does not ex- 
press itself in offices or publications or 
advertised philanthropy, which, never- 
theless, the best men of our best colleges 
would be glad to promote, if possible, by 
the course of study. 

For a single study in this field, three 
men were asked this year to select from the 
class of 1894 of Harvard College the stu- 
dents who since graduation had won suc- 
cess. The judges were LeBaron R. Briggs, 
dean of Harvard College when these stu- 


dents were undergraduates, Edgar H. . 


Wells, secretary of the Harvard Alumni 
Association, and Frederic E. Farrington, 
adjunet-professor of educational adminis- 
tration at Teachers College, Columbia Uni- 
versity, and a member of the college class 
in question. Each judge was asked to 
make his own definition of success. That 
is to say, he was asked to choose those men 
who had achieved the kind of success 
which he would be glad to have Harvard 
College promote, if possible, by the ad- 
ministration of its curriculum. The only 
qualification was that men whose careers 
appeared to be greatly aided by social 
position or hereditary wealth should not 
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be included in the successful group. The 
independent selections of these three judges 
furnished a list of twenty-three men each 
of whom was marked successful by at least 
two of the judges. The exact and complete 
college records of each of these twenty- 
three men were then copied from the col- 
lege books, together with the records of 
twenty-three men chosen at random, being 


every fifth name in an alphabetical list of | 


living members of the class of 1894. 
The number of individuals in each group 
who took at least six courses in a single 


TABLE I 
Number of Elections by Each Student of Each 
Group in His Major Subject 


Group A Group B 
Successful’? Men Random Selection 


No. of No. of 
Subject Elections Subject Elections 
1. Geology ........ 5 
3. English ........ 5 
5. History ........ 8 
German 
6. French each . 4 English ........ 5 
English 
8 Economics ...... 6 
History 
ll. English each 56 Mathematics .... 6 
Economies 
13. English ........ 5 English ........ 5 
14. Geology ........ eer 6 
15. 
English ) English 4 
History English 
17. Fine Arts ...... 6 English 
French each . 4 
18. English ........ 7 History 
Chemistry ...... 5 
20. English ........ 7 Economica} 
22. History ........ & English ........ 6 
23. English ........ 5 
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subject is shown in Table I. The average 
number of courses taken by the successful 
men in their major subject is 6.4; the aver- 
age number for the whole class, as shown 
by the random group, is 5. This is a really 
notable difference. Only seven of the suc- 
cessful men failed to eleet six courses in 
one subject; thirteen of the other group 


Distribution of the Above Table 


No. of Courses Group A Group B 

3 0 1 
4 2 3 
5 5 9 
6 7 6 
7 5 1 
8 2 2 
9 1 0 
10 0 1 
1l 0 0 
12 1 0 

Average, 6.4 5.0 
Mode, 6 5 


failed to do so. Or, if we recognize his- 
tory and economies as a field for distine- 
tion and concentration (as any wise com- 
mittee instructed to interpret the rules 
freely would do) we find that 56 per cent. 
of the random group, as opposed to only 17 
per cent. of the successful group, failed, 
under the elective system of 1890-94, to 
concentrate as much as the Harvard rules 
of 1910 require. This single study of a 
single class, therefore, tends to support the 
conclusions of all the previous studies on 
this one point, namely, that the better 
scholars in college and the better men 
after graduation, by whatever standards 
we have thus far measured them, do spe- 
cialize to a significantly greater degree 
than other students. 

Quite the contrary is true with respect 
to scattering. As shown in Table II., the 
average number of subjects elected by the 
individuals of the successful group was 
10.2, as opposed to 11.9 for the other group. 
Only one man in the random selection 


NovemBER 18, 1910] F SCIENCE 705 


TABLE II 
Number of Different Subjects Taken by Each 
Student in Each Group 


Group A Group B 
“Successful” Men Random Selection 
1 10 
2 ll 10 
3 13 14 
4 10 1l 
5 10 10 
6 12 15 
7 9 ll 
8 10 10 
9 7 10 
10 9 9 
ll 8 10 
12 10 13 
13 12 13 
14 13 14 
15 7 13 
16 13 16 
17 1l ll 
18 9 9 
19 13 10 
20 8 13 
21 7 13 
22 11 12 
23 ll 15 


Distribution of Students with Reference to 
Number of Different Subjects Elected 


Group A Group B 

7 3 0 
8 2 0 
9 3 2 
10 + 6 
ll 5 3 
12 2 1 
13 4 6 
14 0 2 
15 0 2 
16 0 1 

Average, 10.2 11.9 
Median, 10.7 12 


failed to satisfy the complicated require- 
ments for distribution set forth in the new 
Harvard rules, whereas nine of the suc- 
cessful men failed to scatter as much as the 
new rules require. Only two men omitted 
more than one of the four Harvard groups, 
and only one man specialized wholly in one 
of the four groups. If the class of 1894 is 


fairly representative of all classes and if 
the number of cases and the method of 
treatment here used are adequate, the new 
Harvard rules for scattering, if enforced, 
would interfere mainly with those stu- 
dents who are likely to achieve the greatest 
success in life. Nothing but @ priori rea- 
soning has so far been offered in favor of 
compulsory scattering of college studies. 

Although the study of an individual 
program always suggests unwarranted 
generalizations, it will not be without 
profit at this point to consider the most ex- 
treme case of specialization in the class of 
1894. One man elected all his courses from 
the language group. His career is the one 
in‘this class that would have been most in- 
terfered with by rules for scattering of 
electives. Yet he has achieved such distinc- 
tion in his published studies and in his pro- 
fessorship at one of the leading universi- 
ties of America that he would be selected 
as successful according to any creditable 
eriterion. Of his life in college and of the 
elective system, he says: 

My life at Harvard was «x quiet one, as I kept 
pretty closely to my books. Despite this, however, 
my interest in all branches of college activity, 
although passive, was keen. I took no part in 
sports, although I enjoyed out-door life and spent 
nearly every summer from my eighth year up to 
my graduation from college in camping, swim- 
ming, canoeing, etc. On competitive trial, I was 
elected a member of the Harvard Debating So- 
ciety, but that was the end of my activity in that 
organization. I was again absorbed in my books, 
not only those in my own line, but in various 
branches, some allied to my work, some not. 
Languages and literature formed my chief interest. 
My linguistic curiosity eventually carried me off 
the beaten path of college study. From Greek 
and Latin, French, Spanish and English, I was 
attracted to Arabic and Hebrew, Assyrian and 
kindred tongues. German, I kept up all through 
my course. A Detur, Phi Beta Kappa, summa 
cum laude, commencement oration and final hon- 
ors in Semitic make up the sum of college dis- 
tinction. If I had my course over again, I should 
go in for debating, try my hand at athletic sports 


/ 


706 SCIENCE 


and send in some contributions for the college 
journals. 

I have no criticism to make of the elective 
system, except I favor concentration on fewer 
courses, with more hours a week in each course. 
For the student who is in earnest, it is certainly 
the best that can be devised. If the student does 
not know what he wants, or does not care what 
he gets, no system will ever solve his problem 
satisfactorily. 

It is evident that this man followed just 
such a plan of studies as a Darwin, or a 
Huxley or an Edison would have chosen 
with delight, but a plan entirely unsuited 
to the genius of the weaklings in any col- 
lege. 

The results of this investigation are in 
accord with previous studies, though not 
in accord with popular opinions. A Har- 
vard committee found, from the programs 
of a thousand recent graduates, that 


The high scholars, the men who were studying 
earnestly, almost invariably concentrated enough 
to come into the plan we are speaking of, but 
they were very likely to concentrate too much. 
‘ney were apt to leave some one of these groups 
wholly untouched, or with only one course, where 
they ought to take two. In other words, we found 
that their courses, though profound, were com- 
paratively narrow. When we came to the men 
whose idea of the development of the brain con- 
sisted of developing it more through the muscles, 
we found that they were less apt to concentrate, 
and that the system would interfere with them 
because they did not concentrate enough. They 
were apt to diffuse, to distribute their courses. 


In two other respects, the record of the 
class of 1894 supports the conclusions of 
President Lowell in the studies he has just 
made of the honor men and pass men in the 
Harvard law and medical schools. In the 
first place, contrary to the popular notion, 
success in college as indicated by marks 
attained in college courses does give promise 
of success in later life. Only one man in 
the Harvard Law School in twelve years 
has found his way to the cum laude rank, 
who in college attained no better average 
than ‘‘the gentleman’s grade.’’ The paral- 
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lelism between success in college and suc- 
cess in professional school is striking for 


TABLE III 
Relative Rank in all Courses of the Two Groups 
Group A Group B 
“‘Successful’’ Men Random Selection 
584 586 
TABLE IV 
Number of Elections in Each Subject 
Group A Group B 
**Successful’’ Men Random Selection 
Botany 8 9 
1 Comparative Lit. .. 1 0 
2 Chemistry ........ 26 35 
Philology ......... 2 0 
Engineering ...... 4 8 
44 40 
3 Government ....... 15 17 
S 59 84 
4 Mathematics ...... 29 31 
4 Philosophy ....... 19 24 
3 Economics ........ 45 45 
4 11 
| ll 10 
S 7 4 


every group of students in every class, for 
the past twelve years, in both the law 
school and the medical school. The same 
result is shown in this study of the class of 
1894. The men in this class who have at- 
tained success were awarded as under- 
graduates nearly four times as many high- 
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est grades as the random selection—196 as 
opposed to 56. This is the most significant 
fact in Table III. In the second place, as 
President Lowell’s more extensive data 
based on a different definition of success 
clearly show, it appears to make little dif- 
ference what subjects a student elects. 
There is no evidence that social sciences 
are a better preparation than anything 
else for law or that natural sciences are bet- 
ter for medicine. Furthermore, the number 
of elections in each subject by each group 
of the class of 1894 shows no marked cor- 
relation, not otherwise accounted for, be- 
tween subjects elected and success in later 
life. T. Foster 


BowpDoIn COLLEGE, 
September 23, 1910 


INBREEDING IN THE INSTRUCTIONAL 
CORPS OF AMERICAN COLLEGES 
AND UNIVERSITIES 


By inbreeding is here meant the election of 
alumni or alumne to the instructional staff 
of their alma mater. This practise seems 
peculiarly American in that it obtains in our 
schools to a far greater extent than in the 
schools of Europe. In the German Gym- 
nasium, e@. g., it is comparatively rare, and 
when it does occur the instructor is elected to 
his alma mater only after a long course of 
study or teaching elsewhere. 

In American schools this case is the ex- 
ception rather than the rule, especially in the 
less reputable schools where the rule is to 
elect the inbred instructor soon after gradua- 
tion, or even before. The reasons for a high 
per cent. of inbreeding in our schools, as a 
study of inbred faculties suggests them, are: 
(1) Inbreeding as a set policy, since it is be- 
lieved that the alumni are truer to their alma 
mater.than outsiders. This is rather unusual. 
(2) Financial considerations in that recent 
graduates can be had cheaper than more 
Seasoned and better trained men elsewhere. 
(3) Lack of outlook on the available candi- 
dates on the part of persons electing. (4) 
Sectarian considerations in church schools 


and race considerations in race schools which 
tend to narrow the field of selection, and even 
to restrict it to some degree to the alumni of 
such schools themselves. (5) Belief in 
“home product.” Thus for a good many 
schools there can be shown to be a certain 
territory from which each draws the additions 
to its faculty. (6) Fond teachers who bring 
about the election of their students to their 
own faculty. (7) Family or friendly rela- 
tions of the inbred instructor to the persons 
electing. 

On the results of inbreeding and therefore 
on the advisability of it as a plan, it is diffi- 
cult to give tangible evidence. To be sure, 
inbreeding in plants and animals has been 
generally considered disastrous, hence the 
stigma popularly attached to the term. 

In the breeding of animals and plants, in- 
breeding is never advantageous unless you 
have almost perfect animals to start with and 
unless vigorous selection is practised. Then, 
with great care and good judgment the best 
individuals are generally produced by it. 

But because inbreeding with average stock 
in plants and animals is mostly disastrous 
does not prove that inbreeding in college 
faculties must be so. The analogy is a very 
loose one. In the one case a definite biolog- 
ical process, governed by fixed laws: in the 
other, merely a social-intellectual corporation, 
influencing its fledglings in a less exact and 
measurable way, who in turn would influence 
their students in the same way, and so on. 

What really happens in inbreeding in fac- 
ulties is this: A more or less constant body of 
professors has a certain range of ideas and a 
certain range of ability: Intellectually, mor- 
ally and socially. These ideas and capacities 
they transmit to a greater or less extent to 
their students. These students are elected to 
the corporation without taking on any con- 
siderable number of new ideas or capacities 
from elsewhere. Thus if we grant that the 
older men are not steadily deteriorating and 
that the professors impart themselves fully 
to their pupils, the range of intellectual, moral 
and social potencies would remain about con- 


stant. 
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If we do not grant this, the faculty is 
plainly deteriorating and the popular saying 
that such faculties are “going to seed” is 
justified. 

Inbreeding, pure and simple, 7. e., when the 
student gets practically no training beyond 
that obtained at the alma mater, might be 
harmless or even advantageous, in case the 
faculty in question were the one most eminent 
faculty extant. Otherwise, importing new 
strains must be more advantageous. For if 
the faculty were only on a par with other 
eminent faculties, cross breeding would cer- 
tainly result in an interchange of ideas and 
methods which could not help but be of ad- 
vantage. 

But inbreeding which receives the graduate 
back after a term of years of study and teach- 
ing elsewhere—and this is generally the case 
in reputable schools in America—seems not 
only harmless, but even wise, in that it brings 
loyal sons back to the alma mater. 

Again, the inbred man may be elected to a 
minor position on the instructional staff, and 
may use such position as a stepping stone to 
a better position elsewhere. This is a very 
common case in the larger and better institu- 
tions, hence the floating group of younger 
instructors, subject to great changes from 
year to year in such schools. 

Inbreeding pure and simple is restricted al- 
most entirely to the less reputable schools, and 
on the other hand to a few of the most emi- 
nent, such as Johns Hopkins, Columbia and 
Chicago, in which, however, mainly minor in- 
structors are inbred. In these latter institu- 
tions you find a great number of the younger 
instructors who have received all of their de- 
grees, even up to the number of three or four, 
from the alma mater. 

In conclusion, the results of inbreeding in 
American colleges seem amply to justify the 
low esteem in which the practise is held in 
some quarters. For while inbreeding is justi- 
fiable within certain limitations, the practise 
has grown to almost disastrous proportions 
and is no doubt to blame to a great extent for 
the low efficiency of many of our schools. 

The accompanying table gives data on 
seventy-five schools, viz., five southern, six 
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EEE: 
2 
Adelphi Colle 5 
Universit of 3 
Belmont College 1 33 
Bethany College (W. Va.) 3} 3} | 1 43.7 
Brigham Young Coilege 5 5| 156.4 
Bryn Mawr College 8 3) 2) 1 
Butler University 
University of California 55) 2/21| 6| 9) 4) 2 90.8 
University of Chicago 43} 2)48| 2/13] 1) 2 5 35.2 
Clark University 1 1 133 
Colorado College 3) 1 9.7 
Columbia University 6,13)14,15 56.9 
Cornell College 15| 2 3 43.4 
Dakotah Wesleyan College 2 7.4 
Drury 1 2 
Detiance College 14, | 46.6 
Earlham College 11 9 58.8 
Emory and Henry Colle 6} 146.1 
University of State of Florida | o 
Georgetown College 5 3 40 
Hanover College 2 4 30 
Hobart College 2 1 13.3 
of Idaho 3 9 
Indiana University 46) 5 | 62.5 
State University of lowa 1} 3/27|17| 4| 6 2 145.3 
James Milliken University 5) 1 1 28 
Johns Hopkins University 4| (61) (36 52.5 
University of Kansas 41| 3) (16 1 31 
Kenyon College 0 
Kansas Wesleyan College 4 1 | 22.7 
Knox College 1) 22.7 
Lawrence eb ee | 2 2 16.6 
Leland Stanford University 1) 5) 1) 6 2 29,2 
Lombard ae 2 15.3 
Macalester College 4 21 
Miami University 3 2 11.1 
Millsap College 0 
Milton College 5 1 66.6 
Mississippi 14 46.6 
Monmouth College 5 2 1} 3) 35.7 
Moore’s Hill College 3 2 1) 3 43.7 
Mount Union College 7 | 30.4 
Nebraska Wesleyan University 71 28.1 
University of Nevada 6 15 
University of New Mexico 3 18,2 
Oberlin College 37| 2 2 18) 65.5 
Ohio State University 54| 2)12) 5) 4 36.1 
University of State of Oklahoma | 6 20 
Olivet College 1/13 
Oxford College for Women 4 17.4 
University of Pacific 1 1 8.3 
Pacific University 1) 5.8 
Parsons College 1 3 21 
Pennsylvania State College 15| 4) 2) 3 21.7 
Pennsy]vania College 2 5 46.6 
Ripon College 4 16.6 
Rockford College 3 13.6 
St. Stephen’s College 1 10 
Syracuse University 31) 14.7 
Swarthmore College 8} 1) | 2 23.4 
Tabor College 3 23 ' 
Taylor University 7 Pe 
Texas Christian University 2 18. 
Transylvania University 11 1 = 
Ursinus College 4 
University of Utah 15| 1 oT 
Vincennes College 2 
University of Washington 2} | 2 
Western College for Women 1,1 
Western Reserve University 2} 1)19) 1 
West Virginia University 5| |10) 3 
Wilmington College 1 $8.1 
Wittenberg College 6 10 107 
Woman’s College of Baltimore 3 20 
University of Wyoming 7 1 


women’s, twelve eastern and twenty-two cen 
tral schools and sixteen state universities, 
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large and small. These were considered rep- 
resentative of the groups to which they be- 
long, and thus the averages may be considered 
typical. The per cent. of inbreeding varies in 
different sections of the country as well as in 
different kinds of schools, as follows: 


Per Cent 
Six women’s colleges average ..... 12.4 
Fourteen western schools average .. 23.5 
Five southern schools average .... 25.3 
Sixteen state universities average . 26.2 
Twelve eastern schools average ... 29.6 


Twenty-two central schools average 33.7 


The table shows the kind of degrees the in- 
bred instructor received from his alma mater. 
Captions have also been made for those hav- 
ing studied at the alma mater, either as un- 
dergraduates or as graduates, without receiv- 
ing a degree. Persons were not entered under 
these two captions unless a_ considerable 
amount of work was thus done in the alma 
mater. Frequently more than one first, sec- 
ond or third degree was obtained. Lack of 
space prevented showing this in detail. M.D. 
and C.E. are counted as third degrees. West- 
ern schools means west of the Mississippi. 
Eastern schools means schools east of Ohio. 


CuarLes Hart HanpscuHin 


THE TENTH INTERCOLLEGIATE NEW ENG- 
LAND GEOLOGICAL EXCURSION 

Tue tenth Intercollegiate New England 
Geological excursion was taken Saturday, 
October 22, in the vicinity of Hanover, N. H., 
under the leadership of Professor J. W. 
Goldthwait, of Dartmouth College. 

Friday evening a preliminary meeting at 
which papers were read and discussed was 
held in the geological lecture room of Butter- 
field Museum. This meeting was attended by 
twenty-one persons. Professor J. W. Gold- 
thwait gave a summary of his work on the post- 
glacial subsidences and uplifts in the St. Law- 
rence Valley. Professor D. W. Johnson dis- 
cussed the evidence of recent subsidence on 
the New England coast and showed that the 
apparent sinking of the land may be accounted 
for in other ways. His recent studies show 
that there can have been no change in the 
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level of the New England coast in the last 
1,000 to 3,000 years. The Nantasket beaches 
show that there has been no change in level in 
at least 1,000 years. Professor B. K. Emerson 
gave a summary of the glacial geology of the 
Connecticut Valley. 

The excursion Saturday morning was taken 
to the Connecticut Valley esker to study its 
relation to the other deposits in the valley. 
The clays of the “highest terrace” were 
shown to have been deposited in the still 
waters of a lake formed by a temporary dam 
of some sort, perhaps a ledge of rock which the 
stream later abandoned as it cut a new chan- 
nel into the softer glacial deposits of the 
former valley. The deltas at the mouths of 
the tributary streams at altitudes above the 
“highest terrace” seem to have been laid 
down in the lake in which the silt of the 
“highest terrace” was deposited. After a 
study of the unprotected terraces and aban- 
doned, incised meanders of Mink Brook the 
party were obliged to stop on account of rain. 

Representatives were in attendance from 
Amherst, Brown, Dartmouth, Harvard, Holy- 
oke, Massachusetts Agricultural College, Mid- 
dlebury, Smith, University of Vermont, Wel- 
lesley, Wesleyan, Williams. 

No announcement was made as to the place 
of the next excursion. 


HerpMan F, 
Secretary 


SCIENTIFIC NOTES AND NEWS 

For his researches on the determination of 
atomic weights the Joyal Society has 
awarded the Davy medal to Dr. Theodore W. 
Richards, professor of chemistry at Harvard 
University. 

Tue Harben Lectures of the Royal Institute 
of Public Health, of London, for 1912, will be 
given by Dr. Simon Flexner, of the Rocke- 
feller Institute for Medical Research, New 
York. 

Proressor W. S. EIcHELBERGER assumed 


the directorship of the U. S. Nautical office on 
November 2, succeeding Professor Milton 


Updegraff. 
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Arter more than sixteen years’ continuous 
service as state geologist of Indiana, Mr. W. S. 
Blatchley will retire from office on January 1. 
The position of state geologist in Indiana is 
unique in that it is an elective position, and 
in the recent democratic landslide Mr. Blatch- 
ley was defeated by Mr. Edward Barrett, of 
Plainfield, Indiana. 


Mr. L. C. Snmwer, A.M. (Indiana), has been 
appointed assistant director of the Oklahoma 
Geological Survey, to succeed Mr. L. L. 
Hutchison. Mr. Frank Buttrum, A.B. (Okla- 
homa), has been appointed chemist of the 
survey to succeed Mr. Snider. 


Presipent Tart has appointed Mr. John S. 
Conway, of the U. S. Reclamation Service, to 
the position of chief constructing engineer in 
the U. S. Light-house Service. This position 
was created by the act of congress reorganiz- 
ing the Light-house service. 


Proressor Emit Marnias has been ap- 
pointed director of the Meteorological Observ- 
atory Puy de Déme, as successor to M. 
Brunhes. 


Tue Astronomical Society, of Antwerp, has 
established a meteorological office under the 
direction of Messrs. Birkenstock, Dierckx and 
Riegler. 


Tue Observatory notes that Sir W. H. M. 
Christie, who has retired from the post of as- 
tronomer royal, joined the staff at Greenwich 
in 1870 as chief assistant to Sir George Airy, 
whom he succeeded as astronomer royal in 
August, 1881. The lengths of tenure of 
previous holders of the office have been: 
Flamsteed 44 years, Halley 22, Bradley 203, 
Bliss 2, Maskelyne 46, Pond 25, Airy 46, so 
that Sir William Christie has been astron- 
omer royal for a period of almost exactly 
average length—about 29 years. 


Proressor KaMMERLING Ones, of the Uni- 
versity of Leyden, has put his cryogenic labor- 
atory at the disposal of Madame Curie for her 
researches on radio-activity at low tempera- 
tures. 


Sir Georce Darwin has been elected presi- 
dent of the Cambridge Philosophical Society. 
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THe Royal Society of Edinburgh has 
elected officers as follows: President, Sir Wil- 
liam Turner; Vice-presidents, Professor Crum 
Brown, Professor J. C. Ewart, Dr. J. Horne, 
Dr. J. Burgess, Professor T. Hudson Beare, 
Professor F. O. Bower; General Secretary, 
Professor G. Chrystal; Secretaries to ordinary 
meetings, Dr. C. G. Knott, Dr. R. Kidston; 


Treasurer, Mr. J. Currie; Curator, Dr. J. §. 
Black. 


OFFICIAL notifications have been recently re- 
ceived announcing the election to the Perma- 
nent International Committee on School 
Hygiene of Dr. William H. Burnham, pro- 
fessor of pedagogy and school hygiene, Clark 
University; Dr. Thomas F. Harrington, di- 
rector of school hygiene, Boston Public 
Schools; Dr. R. Tait McKenzie, professor of 
physical education, University of Pennsy]- 
vania and Dr. Thomas A. Storey, professor of 


physical instruction and hygiene, College of 
the City of New York. 


Dr. Georce E. Hate, director of the Mount 
Wilson Solar Observatory, is at present in 
Egypt. 

Dr. W. A. Murrixt, assistant director of the 
New York Botanical Garden, has sailed for 
Europe to examine type specimens of fungi 
in museums and herbaria. 


AccorDING to a consular report Mr. C. W. 
Beebe, curator of ornithology, New York Zo- 
ological Park, who has been in the far east in 
search of pheasants, has secured a complete 
collection of fine specimens. In Borneo he 
secured specimens of the pheasants, obtaining 
eleven live birds. Studies, photographs and 
paintings were made of the birds in their na- 
tive haunts. Mr. Beebe is now in Java. 


Miss Mary Lois Kisse.i, of the department 
of anthropology of the American Museum of 
Natural History, has left New York for an 
extended period of field observation among 
some of the Indian tribes of the southwest. 
Miss Kissell will devote her time to a study 
of the basket work and textiles of these tribes, 
paying especial attention to the origin and 
significance of designs. 


| 


NoveMBER 18, 1910] 


Tue College of Science of the University of 
Illinois announces a series of six lectures by 
Professor William Morris Davis, professor of 
geology in Harvard University, on “Geog- 
raphy as a Subject for University Study.” 
These lectures will be given the week of No- 
vember 12 to 18. On the evening of Novem- 
ber 19 the Harvard Club of the University of 
Illinois will hold its annual dinner, on which 
oceasion it is expected that Professor Davis 
will be present as guest of honor. 


Proressor THomas C, CHAMBERLIN, of the 
University of Chicago, gave an illustrated lec- 
ture on China at St. Louis on November 8, 
on the oeeasion of the meeting of the National 
Academy of Sciences in that city. 


Dr. L. A. Bauer gave an illustrated address 
on November 10 at Colgate University, under 
the auspices of the departments of geology and 
biology, on “The Magnetic Survey of the 
Globe and the Work of the Yacht Carnegie.” 


On the occasion of the recent celebration of 
the Mexican centenary a statue of Friedrich 
Heinrich Alexander von Humboldt, who more 
than one hundred years ago made his journey 
of research through Mexico, was unveiled. 
The statue is a gift to the republic by Emperor 
William; the formal presentation was made by 
Herr Carl Buenz, German minister to Mexico, 
and the acceptance was by President Diaz. 


Mr. Prosper J. A. BercKMANs, known as a 
horticulturist and entomologist, died at Au- 
gusta, Ga., on November 8, in his eighty-first 
year. 


Tue death is announced of Dr. Kurd Lass- 
witz, professor of mathematics, known also for 
his contributions to the history and philosophy 
of science. 


Tue death is also announced of Dr. Felix 
Kreutz, emeritus professor of mineralogy in 
the University of Cracow. 


Ir has been decided to hold the joint meet- 
ing of the Central Branch of the American 
Society of Zoologists and Section F, of the 
American Association, on Wednesday and 
Thursday, December 28 and 29, and not on 
Tuesday, as announced two weeks ago. 


SCIENCE 711 


THE second annual meeting of the Okla- 
homa Academy of Science will be held at 
Norman on November 25 and 26. H. H. Lane, 
professor of zoology at the State University, 
is president and F. B. Iseley, of Tonkawa, is 
secretary. 


THe tenth annual conference of the sani- 
tary officers of the state of New York, is being 
held this week at Buffalo. 


Tue Lord Mayor of Birmingham has re- 
ceived an intimation that if an invitation 
were sent to the British Association to hold 
their annual meeting in Birmingham in 1913 
it would be favorably considered. The letter 
has been placed before the general purposes 
committee of the city council, and they have 
recommended that the invitation should be 
given. The council will cooperate with the 
university and other public institutions to 
make the necessary arrangements. 


Tue Berlin correspondent of the London 
Times states that the German ministry of the 
interior has called a meeting to consider 
whether the foundation of a special institute 
for aviation research practicable or 
whether the work can be better carried out by 
existing institutions. Delegates from the 
imperial government and the federal states 
will be present, together with representatives 
of the German technical universities of vari- 
ous associations connected with aviation and 
motors and of the industries concerned. It is 
stated that Count Zeppelin and Professor 
Hergesell will attend. 


Tue Antarctic exploration ship Terra Nova 
has sailed from Melbourne for Lyttelton, N. 
Z., where Captain Scott will join her. 


TuHE first annual meeting of the American 
Association for the Prevention of Infant Mor- 
tality was held at the Johns Hopkins Univer- 
sity on Novmber 9, 10 and 11. The subject 
for the first session was “The Duty of a 
Nation to its Potential Citizens,” the speakers 
being Professor Irving Fisher, of Yale Uni- 
versity; Dr. Abraham Jacobi, of New York, 
and Dr. William H. Welch, of Baltimore. 


Tue Austrian Institute for Radium Re- 
search, which has been erected at a cost of 
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$100,000, will be opened in Vienna next week. 
It is the creation and property of the Academy 
of Sciences, but the cost of the building has 
been defrayed by Dr. Carl Kupelwieser. The 
new institute adjoins the physical laboratory 
of the university and is equipped with the 
most modern appliances and instruments. 


Tue Electrical World states that the Edison 
Medal Association, formed by the friends and 
admirers of Mr. T. A. Edison to found a gold 
medal in the American Institute of Electrical 
Engineers celebrating the invention of the in- 
candescent lamp and twenty-five years of its 
successful use, has closed up its accounts. The 
association began its work five years ‘ago and 
raised a fund of somewhat over $7,600 for the 
purpose. Of this account $5,000 was placed 
in the hands of the institute for the medal 
award fund. The contract for the design of 
the medal was made with Mr. James Earle 
Frazer, the well-known sculptor, who, owing 
to the change in the deed of gift, was called 
upon to make two separate designs. The 
medal was at first to be awarded to the best 
thesis submitted by students of electrical engi- 
neering, but this plan proved a failure and 
only one award was made to a student com- 
peting, the amount being $150 without a 
medal, but with a special certificate. A new 
deed of gift was then drawn up by which the 
medal is awarded for meritorious achievement 


in electricity, and this year Professor Elihu - 


Thomson was the first recipient. 


Dr. Tempest ANDERSON delivered a lecture 
in the Sedgwick Museum, Cambridge Univer- 
sity, on “ Matavanu, a New Volcano in Savaii, 
German Samoa,” illustrated with lantern 
photographs, on November 5. 


Tue Henry Sidgwick memorial lecture, at 
Cambridge University, will be given by Sir 
George Darwin, K.C.B., F.R.S., on “ William 
and Caroline Herschel,” in the hall of Newn- 
ham College, on December 3. 


Dr. E. C. Pickertne, director of the Har- 
vard College Observatory, writes that from an 
examination of the photographs of the Har- 
vard map of the sky, Miss A. J. Cannon has 
found that a new star appeared in the con- 
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stellation Sagittarius on August 10, 1899, Its 
approximate position for 1875 is R. A.—19 
12.2", Dec. — 25° 14’. A photograph taken on 
August 9, 1899, shows no trace of this object, 
although adjacent stars of the magnitude 11.5 
are seen. The outburst was very sudden, as 
on a photograph taken the next evening, Aug- 
ust 10, 1899, the Nova is a conspicuous object, 
magnitude 8.5. The light faded rapidly, from 
magnitude 8.6, on August 25, to 10.5 on Oc- 
tober 13, 1899. After that the decrease was 
more gradual. The last photograph on which 
the new star is visible was taken in October, 
1901, when the star was very faint, and about 
the thirteenth magnitude. This is the third 
new star discovered at this observatory in the 
last six weeks. Nova Sagittarii No. 2, which 
was found by Mrs. Fleming, preceded Nova 
Sagittarii No. 3 about 20" and was south 
2°.3. 


TuereE has recently been installed in the 
museum of the University of Georgia a collec- 
tion of land and water birds consisting of 172 
species and 283 specimens. The collection 
was made by Professor W. J. Hoxie, of Savan- 
nah, and every bird in the collection was taken 
in Chatham County, Georgia, in the years 
1908-1909. Much interest is being manifested 
in Georgia now in the protection of song and 
game birds, and the study of their economic 
value to the state is being impressed upon the 
minds of the common school teachers. 


Nature states that an appeal is made for 
funds to erect a new building for the Royal 
Society of Medicine. Of the sum required, 
the society has already provided £17,000, and 
it asks that not less than £26,000 may be con- 
tributed from without, so that it may not be 
compelled to curtail its very valuable public 
and scientific work. Towards the money in 
hand £8,500 has been subscribed by members 
of the medical profession. The Lord Mayor 
has become chairman of a Mansion House 
committee formed to promote the raising of 
upwards of £30,000 for the new building. The 
society now has 3,200 fellows and members, 
and possesses a library of nearly 100,000 vol- 
umes. It was originally founded in 1805, 
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under the name of “ The Royal Medical and 
Chirurgical Society.” A new charter was 
granted it in 1905 under the new name of 
“The Royal Society of Medicine.” 


In a British Colonial Office report Professor 
Wyndham Dunstan, director of the Imperial 
Institute, says that the initial stage of the 
work of the Mineral Survey of Ceylon may 
now be regarded as largely completed. It is 
clear that the island contains, in addition to 
gem stones, a number of minerals of commer- 
cial importance, of which only graphite, mica 
and thorianite are at present worked. The 
mining of graphite is on a large scale and in 
some eases is under European supervision. 
This mineral is an important article of export. 
Mica is mined to a small extent by primitive 
methods, and there is room for further enter- 
prise in this material now that it is known 
that much of the Ceylon mica is of value for 
special purposes. Thorianite is a new mineral 
discovered as a result of the operations of the 
survey, and so far not known elsewhere than 
in Ceylon. Comparatively large quantities 
have been profitably exported in recent years 
and utilized in this country as a source of the 
thoria used in the manufacture of the incan- 
descent gas mantle. Much remains to be done 
in discovering new localities in which this 
mineral is present, and also in devising better 
methods of recovering it from the river beds 
and alluvia in which it is known to occur. 


On February 17 of the present year the 
legislature of Illinois enacted a law establish- 
ing three mine rescue stations and making 
for them an appropriation large enough for 
their complete equipment with all necessary 
apparatus for the work of rescue following a 
mine disaster. The location of these stations 
has been decided; one will be at Benton in 
the southern Illinois coal field, one at Spring- 
field in the central coal field and the third at 
La Salle in the northern field. Two men will 
be appointed for each station, one as general 
manager and the other as superintendent. 
Eight men have recently passed preliminary 
examinations for these positions, and have 
been in training for this work at the govern- 
ment rescue station at the University of Ili- 
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nois. The training comprises practise in the 
use of rescue apparatus in a smoke chamber, 
and instruction in the proper use and care of 
rescue apparatus. These men have had unex- 
pected additional practise in a mine fire which 
occurred during their stay at the University 
of Illinois. During this period of training the 
members of the faculty of the School of Mines 
and of the Department of Geology supple- 
mented the practise work by lectures on 
“First Aid Work,” “Mine Gases,” “Coal 
Dust,” “Safety Lamps” and “The Geology 
of Coal.” 


THE surgeon general of the army announces 
that the first of the preliminary examinations 
for the appointment of first lieutenants in the 
Army Medical Corps for the year 1911 will be 
held on January 16, 1911, at points to be 
hereafter designated. Full information con- 
cerning the examination can be procured upon 
application to the “Surgeon General, U. S. 
Army, Washington, D. C.” The essential re- 
quirements to securing an invitation are that 
the applicant shall be a citizen of the United 
States, shall be between twenty-two and thirty 
years of age, a graduate of a medical school 
legally authorized to confer the degree of doc- 
tor of medicine, shall be of good moral char- 
acter and habits, and shall have had at least 
one year’s hospital training or its equivalent 
in practise after graduation. The examina- 
tions will be held concurrently throughout the 
country at points where boards can be con- 
vened. The examination in subjects of gen- 
eral education (mathematics, geography, his- 
tory, general literature and Latin) may be 
omitted in the case of applicants holding 
diplomas from reputable literary or scientific 
colleges, normal schools or high schools, or 
graduates of medical schools which require an 
entrance examination satisfactory to the fac- 
ulty of the Army Medical School. In order 


to perfect all necessary arrangements for the 
examination, applications must be complete 
and in possession of the Adjutant General on 
or before January 3, 1911. There are at pres- 
ent seventy-six vacancies in the Medical Corps 
of the Army. 
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AccorpinG to Nature the staff of the Exeter 
Museum has prepared and arranged for public 
exhibition the fine series of about 4,000 species 
and 20,000 specimens of land-shells received 
towards the latter part of 1909 as a bequest 
from the late Miss Linter. According to the 
terms of the will, the collection was to be made 
accessible to the public within a specified 
period, and this heavy task has been success- 
fully accomplished. Lack of space prevented, 
however, the whole collection being shown at 
once, and it has accordingly been arranged to 
exhibit it in sections. 


Srr Wituiam Ramsay, has, as reported in 
the London Times, announced that for the 
first time radium had been produced in Great 
Britain from British ore. The announcement 
was made on the occasion of the visit of a 
number of gentlemen to the British Radium 
factory, Limehouse, where the process of puri- 
fication has been carried on since June. The 
ore came from the Trenwith mine of the St. 
Ives Consolidated Mines (Limited). In the 
course of a statement which he made on the 
conclusion of the inspection of the works, Sir 
William Ramsay mentioned that, up to the 
present, the amount of pure radium actually 
produced was over half a gram, or 5,500 milli- 
grams of 10 per cent. radium, though the fac- 
tory has been laid out to produce one gram of 
pure radium per month. Apart from the new 
supply, he said, there were not more than five 
grams of radium in the world at the present 
moment. From each ton of pitchblende, if it 
was pure, 530 milligrams of radium could be 
extracted, and the loss in crystallization was 
small, amounting barely to one milligram. 
The Cornish supply of pitchblende, Sir W. 
Ramsay declared, was, as far as he could 
judge, very much richer in radium than the 
pitchblende which could be got in Austria, 
and there was no other source of supply known 
at present of the same magnitude as that 
yielded by the Cornish mines. “The supply 
of radium is thus assured,” he added. “From 
a medical point of view alone the demand will 
be very great; in fact, the present demand is 
much greater than the supply.” At Karlsbad 
and Joachimsthal baths containing radium 
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water were prescribed and had been found 
very serviceable in cases of rheumatism, gout, 
neuritis and every form of nervous complaint. 
The present quoted price of radium was from 
£18 to £20 a milligram. Sir W. Ramsay 
further explained that polonium, a newer and 
rarer element than radium, also exists in the 
pitchblende concentrates which have been 
taken from the Cornish mines. This element 
is got from a rich solution by what Sir W. 
Ramsay described as a very simple process, 
which had been tried at the factory on a small 
scale. “Inasmuch,” he said, “as polonium 
disappears to one half its amount in 140 days. 
the probability is that its particular use will 
be for medical purposes. It has never been 
brought into the market, however, and its 
therapeutic action has not been tried at all. 
It gives off the same amount of rays as 
radium, but it is a much rarer element than 
radium in the sense that there is much less of 
it in the pitchblende. Another element, actin- 
ium, which was discovered by M. Dibierne, 
Mme. Curie’s colleague, we have not yet 
touched, but we know it is in the residues. 
All these elements have different periods of 
life. Radium is only half gone in 1,700 years, 
polonium in 140 days.” The visitors were 
shown the radium which is stored at the fac- 
tory in a specially constructed safe lined with 
lead and asbestos, and for the safety of which 
the greatest precautions are taken. 


Tue Michael Sars Expedition under Dr. 
Hjért, financed and accompanied by Sir John 
Murray, which, as already mentioned, left 
Plymouth on April 7, has completed its work. 
The Geographical Journal states that the ob- 
servations began off the west coast of Ireland, 
and were continued southwards off the west 
coasts of Europe and Africa as far as Cape 
Bojador. Thence the expedition went by way 
of the Canaries and the Sargasso Sea to the 
Azores, and thence to Newfoundland, whence 
the Atlantic was once more crossed on the 
homeward voyage. Throughout the cruise 
both physical and biological observations were 
constantly made, the number of stations 
amounting to 74. More than six hundred 
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temperature observations were made at vari- 
ous depths (samples being collected at the 
same time), besides many other observations 
at the surface during the voyage. The read- 
ings were exact to one 200th of a degree Centi- 
grade. The results will throw valuable light 
on the different currents of the Atlantic, es- 
pecially in the eastern part about the Canaries 
and Azores and in the domain of the Gulf 
Stream. Detailed observations with the Ek- 
man current-meter were made in the Straits 
of Gibraltar and on the submarine slope south 
of the Azores. In the straits, interesting re- 
sults were obtained as regards the limit be- 
tween the upper or eastward-flowing current, 
and the lower or westward-flowing current, 
which was found to be at a depth of from 50 
to 100 fathoms, according to the tide. The 
maximum velocity measured was about 5 
knots, while velocities of from one to two 
knots were common, both in the upper and the 
lower current. By exposing photographic 
plates at varying depths, information was ob- 
tained as to the intensity of light beneath the 
waters of the Sargasso Sea. The effect of 
light was clearly observable at 300 fathoms, 
and in a less degree at 500; but at 900 no in- 
fluence of light was traceable. Only the blue 
rays were found to reach as low as 300 fath- 
oms. The biological researches have yielded 
a rich harvest. Centrifugal action on the 
samples of water by means of a steam winch 
revealed the presence, in the warm waters of 
the Sargasso Sea, of excessively minute 
pelagic plants, such as escape through the 
meshes of the finest silk nets. They were 
found in thousands in each liter of water 
down to about 50 fathoms, and the observa- 
tions permitted the vertical distribution of the 
different species (many of them new) to be 
determined. These minute organisms belong 
to the order Coccolithophoride, the smallest 
species occurring chiefly in the warm seas, 
but two were found in some numbers even in 
the cold water of the Great Newfoundland 
bank. Deep-sea fishes and others of the larger 
organisms were obtained by tow-nets and 
trawls, used at varying depths, from the sur- 
face to 2,000 fathoms. Many new species 
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were brought to light, and pelagic fishes were 


found to exist at all depths, though scarce in. 


the deepest layers. Off the west coast of Ire- 
land, as many as 330 deep-sea fishes were 
caught in a single haul at 500 fathoms. The 
fauna at the bottom down to 2,900 fathoms 
was investigated by a special trawl, but very 
few species were obtained from the greatest 
depths. The results of the temperature ob- 
servations across the Gulf Stream to the 
south of the Great Banks were so interesting 
that the homeward route was altered so as to 
permit further investigations to be made, the 
visit to Iceland being therefore abandoned. 


Nature states that the British Board of 
Agriculture is understood to have applied to 
the commissioners appointed under the devel- 
opment act for an annual grant of £50,000 
for the purpose of research work in agricul- 
ture and for giving technical advice to farm- 
ers. A number of agricultural institutions 
have sent in applications for financial help, 
but the board and two of the commissioners— 
Messrs. A. D. Hall and Sydney Webb—are 
engaged on a comprehensive scheme that shall 
ensure the best use being made of the present 
material. The board has appointed a special 
advisory committee, including the Duke of 
Devonshire, Lord Reay, Sir Edward Thorpe, 
Dr. Dobbie, Mr. S. U. Pickering, Professor J. 
B. Farmer, Lieutenant-Colonel Prain, Drs. 
Teall, Harmer, MacDougall and Wilson, and 
Messrs. Davies, Middleton, Staveley-Hill and 
Stockman to help generally in the work. 


UNIVERSITY AND EDUCATIONAL NEWS 


Mr. James A. Patten, of Chicago, has given 
$200,000 to endow a chair of experimental 
pathology in the medical school of Northwest- 
ern University. Special attention is to be 
given to the study of tuberculosis and pneu- 
monia. 


By the will of the late Samuel W. Bowne, 
bequests in stocks and bonds of considerable 
value are made to Wesleyan University and 
Dickinson College. Goucher College receives 
$20,000 and the Drew Theological Seminary 
$130,000. 
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Rapcurrre CoLiece has received from Mrs. 


-Martha T. Fiske Collard a bequest amounting 


to about $100,000. 


Dr. Hans Meyer, of Leipzig, has given 150,- 
000 Marks to the University of Berlin, to es- 
tablish a chair of colonial geography. 


Tue new administration building of Throop 
Polytechnic Institute at Pasadena, California, 
was recently completed at a cost of $160,000, 
contributed by Pasadena citizens. 


Tue new buildings of the department of 
practical mechanics, of Purdue University, 
was dedicated on November 12. These build- 
ings provide facilities for instruction in me- 
chanical drawing, descriptive geometry and 
shop work. Ground was broken on July 22, 
1909, and the completed structure turned over 
to the university on June 15, 1910. The main 
building contains 25,000 square feet of floor 
space; can accommodate at one time 400 stu- 
dents in drawing, and has locker accommoda- 
tions for 1,200 students. The lecture room 
seats 300 and there are two class rooms, each 
having a capacity of 60 students. The shops 
cover 43,000 square feet of ground and are 
capable of accommodating a group of 350 stu- 
dents at one time. 


DISCUSSION AND CORRESPONDENCE 


ERUPTIONS OF KILAUEA 


To tHe Eprtor oF Science: In your issue 
of September 2, 1910, Professor C. H. Hitch- 
cock says, in his interesting review of Brig- 
ham’s “ Kilauea and Mauna Loa,” “It is im- 
possible to learn whether the activities of 
1849, 1855 and 1879 in Kilauea were to be 
regarded as true eruptions. An opinion on 
this point would be a great help.” 

On July 2-5, 1855, with one companion, 
Mr. Rufus A. Lyman, I made my sixteenth 
and latest (I hope not last) trip to Kilauea. 
I took full notes on the way, and from these, 
soon afterward, drew up a somewhat minute 
account of the tour. That account lies before 
me, and it thus happens that I can give some 
information as to the activities of Pele in 
1855. I venture to transcribe a part of it, 
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hoping that it may have interest as a matter 
of careful record—in spite of the observer's 
youth, and of the fact that he carried no in- 
strument of precision but a magnetic compass. 
The journal, with some few emendations and 
a few additions (in brackets) runs as follows: 


On the road, July 3, 1855—less than half a mile 
from the brink of Kilauea, The magnificent cloud 
which hung over the voleano was now in sight. 
We noticed that a thin layer of the cloud on the 
windward side was separated from the main body, 
and steadily borne a short distance into the teeth 
of the wind. After this evolution it returned to 
its own cloud. . . . Before us were the steam- 
cracks close to the volcano; they emitted scarcely 
any vapor. At 12 M. we came suddenly upon the 
brink of the crater. I sat down under a shelter- 
ing rock and made these notes: Volcanic action 
apparently confined to the southwest end of the 
crater and to its sides (the former position of the 
Black Ledge). Fresh lava apparently poured 
over the bottom near the sides. Numerous cones 
and sources of smoke near the flow of 1832 and 
near the outer southeast side of the rough basaltic 
ridge on the southeast side of the crater; also 
further, toward the large volcanic cone or mound 
in the southwest end of the crater [Halemaumau] 
and behind it, where appears to be the chief point 
of action. The smoke in this locality rises almost 
entirely from the west side of the large mound, 
from ten small lateral cones. On the north and 
northwest sides of the crater, at a long distance 
from the mounds, are several sources of smoke, but 
hardly so numerous or so active as on the east and 
opposite sides. The whole central part of the 
crater appears to consist of the old lava of many 
years solidity, and to be entirely cool and unaf- 
fected by the action that surrounds it. These 
notes, penciled in view of the scene, were verified 
by observations made next day in the crater. The 
action was apparently and actually more violent 
than it had been for several years. 

The night was bitter cold. Kilauea was mag- 
nificent; from the half-ruined hut of the Volcano 
House sixty fires were visible. 

July 4. With two additions to our party, 
Messrs. F. Macomber and T. Irwin, we went to 
the sulphur-banks, a quarter mile to the north, 
and collected a few specimens of sulphur crystals. 
The “banks” consist of a ridge of clayey earth, 
about thirty feet high, and twice as broad at the 
top. From every part of this bank the sulphurous 
gas arises, leaving its crystallizations in the sides 
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of the cracks and holes whence it issues. [De- 
scending the cliff in front of the Voleano House] 
we then set out to visit the crater .. . and soon 
stood before the lava which forms its floor. Where 
the lava met the sandy slope of the crater’s side 
it was heaped up in a great roll, as if repelled 
from it, somewhat resembling a billow on the sea- 
beach just before it begins to comb over and 
break. We marched on the lava, and found it so 
hot that one’s hand could not be held on it for 
more than a second or two. This heat is very 
unusual at this northeast end of the crater floor. 
The center of activity, from time immemorial, has 
been at the opposite end of the crater. 

Passing cautiously onward a few rods, and 
sounding the lava with our sticks as we walked 
upon the glassy, speckled, metallic crust, we 
reached a crack three or four inches wide, through 
which the red-hot lava was seen below as a fiery 
line. This did not bode well for our reaching the 
southwest end of the crater, but we held on west- 
ward toward a high, rugged ridge of basaltic 
rocks about half a mile away, proving every step 
with strokes of our staffs. In spite of precaution, 
however, some of us slumped in occasionally 
through the brittle, bubbly crust, and brought up 
on the more solid lava a foot or two below. We 
reached the ridge of rocks. It appeared as though 
it had never been melted—at least it bore small 
resemblance to the lava of the crater, and seemed 
as if upheaved by some force which had left it 
untouched by fire. Crossing the ridge, we now 
landed on the old lava of the central part of the 
crater floor, and walked by the side of the ridge 
for a quarter mile; ascended it again, to look 
at the action on the eastern side, then descended 
it, walked again by its side a little way, ascended 
and descended it a third time; and then struck 
off over the lava floor. As we went, a white object 
to the westward attracted our attention. Going 
to it we found it to be a stick of hau (Hibiscus) 
probably left there by a small party of fire wor- 
shipers whom we had met on the road a day or 
two before; and near it were one or two ohelo 
bushes from which we plucked three bunches of 
fruit, one of them of excellent quality. Returning 
still again to the summit of the ridge, we saw 
below us, on the southeast, and within a stone’s 
throw (we proved it by trial) a lake of liquid 
lava, tossing and splashing. The whole surface 
was not in action at one time. A crust of hard- 
ened lava covered the fusion below, except at the 
ends and a few places at the sides of the lake. 
Here the lava was in violent ebullition: surging 
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backwards and forwards, splashing against the 
confining walls and throwing its red spray into 
the air. We descended toward the lake, but very 
cautiously, for the ridge was a pile of loosely laid 
rocks, and a footstep would suffice to loosen a 
large fragment and send it crashing down. We 
went as near to the edge of the lake as the suffo- 
cating gases would permit. At intervals when the 
wind bore them away, we would rush to the brink 
and bring away specimens of fresh lava still too 
hot to handle. 

Recrossing the ridge, we pushed on to the south- 
west over the crater floor, noticing small ferns 
growing in numbers in the crevices. We ap- 
proached Halemaumau; the lava became more 
friable and slumpy as we went, but showed no 
marks of recent volcanic action. We heard a loud 
hissing and blowing to the left, but could not see 
whence it came. We found a trail on the lava 
and followed it, passing a large cone that smoked 
copiously, showing, however, no fire within. But 
where was Halemaumau? 

Still following the trail, we ascended the gentle 
slope of a great cone [ wrote cone, but it was a 
mound, not a cone]. The smoke from the cone we 
had just passed came sweeping over us now and 
then. Then, advancing a few rods on the top 
of the mound, we stood at last upon the brink 
of Halemaumau—a sea of melted lava in a pit 
whose dimensions I judged to be 400 feet long, 
250 wide and 50 deep. Its sides, especially at the 
northeast or windward end, were tufted with 
Pele’s hair, which was perpetually being formed 
from the lava projected into the air. The heat 
where we stood, upon the east bank, was so in- 
tense that we could not look at the lava without 
shielding our faces. The violent action was con- 
fined to the northeast end of the pit, where the 
walls were highest, and to the middle. At the 
northeast end there seemed to be a cavity in the 
wall, its roof but little elevated above the lake. 
Into this cavity every two or three minutes a red 
surge would dash, roaring and hissing, and the 
lava thus hurled into a contracted space, would 
splash back again with tremendous violence, at 
almost every dash flinging fragments of the fusion 
as high as our own level, and sometimes twice as 
high, or even entirely across the lake. Through 
the crust of hardened lava upon it we could see 
the red beneath, and about every five or ten 
minutes near the center of the lake this crust or 
film would grow thinner, split, and rapidly draw 
apart, leaving an open space, fire-red, from ten 
to eighteen feet across. Here the lava would 
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heave up and down for a few seconds and then 
burst into a fountain, which would shoot up 
twenty or thirty feet, play a few seconds, and then 
fall back into the lake below. A similar process 
would go on at the same time in a nearby spot, 
and two fountains would invariably play within 
a few seconds of each other. Then, as they fell, 
the crust would cool over the place that had been 
so furiously active, and after a few minutes of 
quiescence the same action would be repeated. 
Two islands of lava stood unmelted in the north- 
west side of the lake. We heard a furious hissing 
and blowing on the southeast, but did not go that 
way to examine. A tropic bird, Phaéton, came 
sailing over the fire lake, paused a moment near 
us, and flew away to the east. 

I took these bearings from Halemaumau: high- 
est bluffs of Kilauea crater, N. 33° W.; flow of 
1832, N. 65° E. We found some ti leaves (Dra- 
cena) scattered about, evidences of recent visits; 
left the place at about noon and returned by a 
nearly straight course to the place of our descent 
into the crater. The next morning, at 4:30, as 
I left Kilauea, the fires of Pele, sixty in number, 
gleamed spectrally through a driving rain. 

This account, in spite of its imperfections, 
shows, I think, that the activity at Kilauea in 
July, 1855, was not to be reckoned as a true 
eruption. The great dome of Halemaumau 
disappeared a few months later, whether co- 
incidently or not with the great eruption from 
Mauna Loa, beginning in September, it would 
be interesting to know. That eruption, which 
lasted fifteen months, threatening the village 
and bay of Hilo, was fully and vividly de- 
scribed, by my father, Titus Coan—“ The 
Bishop of the Voleano,” as the Hawaiians 
loved to call him. 

Titus Munson Coan 

New York City 


SCIENTIFIC BOOKS 
Der Begriff des Instinktes einst und jetzt: 
eine Studie iiber die Geschichte und die 
Grundlagen der Tierpsychologie. Von Dr. 
Hernricn Ernst Ziecier. Zweite, verbes- 
serte und vermehrte Auflage. Mit einem 
Anhang: Die Gehirne der Bienen und 
Ameisen. Jena, Gustav Fischer. 1910. 
Pp. vi + 112. 
The first edition of this monograph was 
published in the Weismann Festschrift (Zool- 
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ogische Jahrbiicher, Supplement VIL, 1904), 
In the present edition the historical sections 
have been amplified, and account has been 
taken of some of the more recent literature on 
the subject. As no review of the first edition 
seems to have appeared in this journal, it will 
be best to discuss the essay as a whole. 

Its introductory sections, on the history of 
the concept of instinct, bring out more clearly 
than the reviewer remembers to have seen 
done elsewhere, the fact that the opposition 
between the tendency to humanize animals 
and the tendency to regard them as separated 
from man by an impassible gulf has been more 
or less continuously evident through the whole 
history of thought. Ziegler’s own notion of 
instinct is, as is well known, that of a thor- 
ough-going Neo-Darwinian: the “ inherited 
habit ” theory he emphatically rejects. To 
the Lamarckianism of Semon’s recent attempt 
to make heredity a form of memory he objects 
that heredity, as an affair of the single cell, 
can have nothing in common with memory, 
which demands a nervous system: this objec- 
tion evidently involves a difference of defini- 
tion. Ziegler offers nothing essentially new 
on the question as to the distinguishing marks 
of an instinctive action: it is action based on 
inherited nervous connections. 

As for the problem of consciousness in ani- 
mals, he declares it to be insoluble. Animal 
psychology, he thinks, should not be based on 
this problem. “This view is not in accord 
with the opinion of those psychologists who 
regard consciousness as the essential mark of 
the psychic. Such psychologists are, however, 
not in a position to further animal psychol- 
ogy.” Nevertheless, he has a good deal to say 
on the insoluble problem. Where the nervous 
system of an animal is very unlike that of 
man, Ziegler thinks consciousness, even in the 
form of pleasure and pain, very improbable. 
He quotes from von Uexkiill Norman’s ob- 
servation on the earthworm, the head end of 
which, when the animal is cut in two, crawls 
away undisturbed, while the squirming move- 
ments are confined to the hinder end. One 
meets this observation so often serving as ac 
tual disproof of the existence of pain, indeed 
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of consciousness in general, in the lower forms 
of animal life, that it may be well to remind 
ourselves of its analogy with the fact that the 
facial expressions produced by sweet and bit- 
ter tastes have been noted in an infant whose 
cerebral hemispheres were lacking. We do 
not regard the reflex production of these facial 
movements under abnormal conditions as in- 
compatible with their being normally the ex- 
pression of conscious process: why then should 
the squirming movements of the detached 
hinder end of a worm prove that such move- 
ments are not normally the accompaniment of 
pain sensation? The author uses as an a 
priori argument against the existence of pain 
sensations in animals of low structure the 
consideration that such sensations would be of 
no use to an animal like the earthworm, for 
the function of pain is to serve as a warning 
enabling an animal to avoid harmful stimuli 
in the future. “A mammal that has been 
hurt by a man will fear and so far as possible 
avoid man in the future, but an earthworm 
can neither recognize nor avoid man.” This 
reasoning seems highly superficial, in view of 
the fact that recent work on the lower inverte- 
brates has shown that reactions of anticipa- 
tion, where one stimulus comes to serve as a 
“warning” of another, causing the avoiding 
reaction to be made before the second and 
injurious stimulus arrives, are found even in 
animals as low as the sea-anemone. 

To the higher mammals, however, Ziegler 
would not deny the possession even of memory 
ideas, and it is amusing to find him quoting 
Ament’s wholly uncritical observation on the 
dog that licked the ice off the window pane 
and looked out, as evidence that “ideas of 
ends” are present in the mind of a higher 
animal. Truly it is hard to be consistent in 
one’s use of facts as evidence when one is 
guided by a priori considerations. The essen- 
tial difference between the human mind and 
that of the other mammals Ziegler holds to be 
the possession of abstract ideas. 

One of the later sections of the essay gives a 
brief account of the author’s theory that ac- 
quired or “embiontie ” pathways in the nerv- 
ous system depend “on small and _ slow 
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changes (of form and especially of thickness) 
in the ramifications of the cell processes, as 
well as on the formation of paths within the 
cell-body (formation or strengthening of 
neurofibrils).” 

The appendix on the brain of ants and bees 
is explanatory of some plates from models by 
Ziegler’s pupils. 

Marcaret Froy 

VASSAR COLLEGE 


THE PROBLEM OF ELEMENTAL LIFE 


RECENT investigations on the part of certain 
physiologists and histologists tend to throw 
some new light upon perhaps the greatest of 
all scientific and philosophical questions, the 
problem of life and death. Whereas until re- 
cently the transition from the state of life to 
that of death was considered, at least by the 
medical and legal profession, to occur at the 
moment when the heart stopped beating, re- 
cent observations tend to show that besides 
this general conception of life and death, there 
exists also an entirely different form of life, 
an elemental life of the tissues, which under 
certain conditions may continue for long 
periods after the general life of the animal 
has ceased, after the heart has stopped beating 
and the personality of the individual has been 
lost. The elemental death begins, under nor- 
mal conditions, promptly after general death 
has occurred and is caused by the two factors 
of bacterial invasion and ferment activity, the 
change manifesting itself by loss of cell ten- 
sion and alterations in cell form, the first steps 
toward putrefaction and dissolution. If, how- 
ever, immediately after general life has ceased 
to exist, fragments of tissue are removed from 
the body and placed in such a condition as to 
prevent bacterial or ferment action, the ele- 
mental life of the tissue may be maintained 
over long periods of time. Such a life is 
latent; it shows no signs of vital activity; 
upon such a piece of tissue being replaced in 
the animal body and its nutrition being main- 
tained by a renewal of the circulation, life 
again becomes manifest, and the tissue renews 
its functional activity as a part of the living 
organism. 
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Such latent life may be of two types, poten- 
tial life and unmanifested actual life. In the 
first condition metabolism is completely sus- 
pended as in the case of seeds kept at a very 
low temperature. Its application in animal 
life is not absolutely proved, and it is of 
greater theoretical than practical importance. 
Unmanifested actual life, however, was shown 
to be possible by Loevenhoeck in the case of 
Milnesium tardigradum, an animal organism 
which renewed its life after a long period of 
complete dryness. This form of latent life 
has been used extensively by Carrel in his 
work on transplantation of arteries and or- 
gans. It is the condition which normally ex- 
ists immediately after general death and con- 
tinues until bacterial and enzymotic action 
produces elemental death. Normally it lasts 
but a few hours at the most, but may by strict 
asepsis and a continued temperature between 
0° C. and 1° C. be maintained for weeks or 
months. It is not a complete suppression of 
metabolism, but is metabolism reduced to an 
inappreciable minimum, to so low a grade that 
the changes produced are not sufficiently de- 
structive to prevent the revitalization of the 
tissues. 

Until recently, these two types of latent life 
were considered to be the only forms of life 
which could be maintained outside of the ani- 
mal body, after general death had occurred. 
Stimulated, however, by the work of Harrison, 
who a few years ago grew nerve cells of em- 
bryo frogs in a drop of plasma, Carrel and 
Burrows, of the Rockefeller Institute for Med- 
ical Research, have recently carried out ex- 
periments in producing actual manifest life in 
adult mammalian tissue. Their brilliant re- 
sults are reported in brief preliminary notes 
in The Journal of the American Medical Asso- 
ciation for October 15 and 29, 1910. The 
principle of the experiments was extremely 
simple ; the technique was rendered possible by 
the careful organization of the department of 
experimental surgery at the Rockefeller Insti- 
tute. The experiments consisted in removing 
bits of tissue from mammals immediately after 
killing them, the most minute precaution be- 
ing taken to procure asepsis, inoculating the 
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tissue into a drop of plasmatic medium made 
from the same animal, sealing it in a hanging 
drop slide, placing it in a thermostat at 37° O., 
and observing the changes in the tissue by 
means of a microscope enclosed in a warm 
chamber kept at the same temperature. 

The results of the experiments were uni- 
form. In every ease after from one to three 
days, growth of the specimen was observed. 
After a period of quiescence, varying accord- 
ing to the nature of the tissue, granulations 
made their appearance at the margin of the 
tissue fragment, spindle and polygonal cells 
were formed and rapidly grew out into the 
surrounding lymph. The new tissue had 
meny characteristics of the parent material; 
cartilage produced cartilage; spleen formed 
cells closely resembling splenic pulp; and, 
most striking of all, from the surface of bits 
of kidney grew cell tubules, replice of the 
normal kidney tubes. Once started the 
growth went on with wild rapidity, the cells 
branching out in all directions, and the pro¢- 
ess continuing for days until the nutritive 
power of the plasmatic medium was exhausted, 
and then, when once stopped by inanition, im- 
mediately becoming reactivated upon reinocu- 
lation into fresh plasma. Furthermore, frag- 
ments of the newly formed tissue removed 
from the parent mass and placed in fresh 
media continued the same active prolific 
growth as before its separation, the second 
generation of cells closely resembling the first. 

The speed of growth of the tissues varied 
according to the nature of the material; car- 
tilage began to grow after three days and 
progressed slowly; peritoneal endothelium and 
arterial sheath were also slow in starting and 
sluggish in progress; thyroid and spleen were 
more active, showing changes in from thirty- 
six to forty-eight hours; while in the case of 
kidney, proliferation was seen after twelve 
hours in the thermostat. Most interesting of 
all, however, was the behavior of tumor tissue. 
In their first article the authors report definite 
growth of a bit of chicken sarcoma after nine 
hours, and in the second publication a spec!- 
men of the same tumor had been seen actively 
growing two and one half hours after inocula- 
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tion. Still another specimen of the same 
tumor, on being measured twenty-four hours 
after inoculation was found to have increased 
in size fourteen fold, and after forty-eight 
hours twenty-two fold, the changes being 
plainly visible to the naked eye. 

It is impossible at the present time to esti- 
mate the value of these observations. From 
the view point of the biologist the production 
of active manifest life—for where there is cell 
proliferation and growth there is manifested 
an active life process—is of infinite academic 
interest. From the philosophical standpoint 
a new factor is added to the great problem of 
life and death. To the mind of the experi- 
mental worker in medical science an en- 
tirely new field of possibility is thrown open 
for the study of cancer. Now that it is pos- 
sible actually to see tumor cells grow and to 
study directly the various factors which stim- 
ulate or retard that growth, it is not extrava- 
gant to say that a gigantic stride has been 
taken toward the discovery of the cause of 
cancer and the ultimate goal of its prevention 
and cure. 

T. Woop CLARKE 

Utica, N. Y. 


A NEW LABYRINTHODONT FROM KANSAS 


Tue National Museum has recently sent the 
writere through the courtesy of Mr. C. W. 
Gilmore, two specimens which represent a 
new form of the labyrinthodont amphibia. 
The specimens comprise a nearly perfect left 
mandible and a portion of the left side of the 
face of possibly the same individual. The 
material comes from “ The Coal Measures of 
Washington County, Kansas.” It was among 
the collections of Dr. Gustav Hambach, now 
the property of the National Museum. 

The stereospondylous amphibia have been 
suggested in the Carboniferous of North 
America by several discoveries, notably the 
two vertebra described by Marsh as Hosaurus 
canadensis and the tooth from the Coal 
Measures of Kansas referred by Williston to 
Mastodonsaurus. This is, however, the first 
actual discovery of any considerable laby- 
rinthodont material the Carboniferous 
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(? Lower Permian) and as such it is of great 
interest. 

The anatomical characters are so similar to 
those of Anaschisma described by Branson 
from the Triassic of Wyoming that the species 
is ascribed without hesitation to the Stereo- 
spondylia. The differences between the forms 
are of generic significance, although the dis- 
tinctions are not so great as we should expect 
in forms which are so widely separated strati- 
graphically. No character in mandible, skull 
or ribs is primitive. The form will be de- 
scribed and figured soon as a new member of 
the Labyrinthodontide. Roy L. Moopre 

THE UNIVERSITY OF KANSAS, 

October 24, 1910 


SPECIAL ARTICLES 


THE SUPPOSED RECENT SUBSIDENCE OF THE 
MASSACHUSETTS AND NEW JERSEY 
COASTS 


Mucu evidence has been adduced in sup- 
port of the theory that various portions of the 
Atlantic coast have been recently undergoing 
a gradual subsidence, and this movement is 
believed by many to be still in progress. The 
rate of subsidence has been calculated as one 
foot per century for the Massachusetts coast, 
and from one to two feet per century for the 
New Jersey coast. Among the lines of evi- 
dence which appear to support the theory are 
the following: Indian shell heaps are found 
below high-tide level; stumps of trees are 
found in place in salt marshes, showing that 
the trees were killed by the invasion of salt 
water; peat formed by salt-water vegetation 
is found overlying fresh-water peat; familiar 
landmarks are covered by high tides to greater 
depths than formerly; land owners along salt 
marshes find that the marsh areas have re- 
cently encroached upon the upland areas; the 
tides have increased in height to such an ex- 
tent that certain tidal mills can no longer be 
operated as effectively as formerly; dykes 
erected to keep the tides out of certain salt- 
marsh meadows are themselves submerged by 
the rise of the tides; accurate measurements 
show that a bench-mark established at Bos- 
ton three quarters of a century ago is now 
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three quarters of a foot nearer the mean level 
of the sea above which it was placed than it 
was when first put in position. 

More or less opposed to the theory of sub- 
sidence are certain suggestions which have 
been advanced to account for the foregoing 
lines of evidence without invoking a wide- 
spread subsidence of the land. Among these 
suggestions we may note the following: beach 
sands and sand dunes encroaching on a marsh 
will so weight it down as to cause local sub- 
sidence; draining marshes may cause a set- 
tling of from one to several feet; fresh 
marshes and forests may occupy depressions 
separated from the ocean by a barrier beach, 
under such conditions that a breach in the 
barrier would admit the sea to kill the trees 
and cover the fresh-water peat with salt veg- 
etation; changes in direction or velocity of 
ocean currents may cause local changes in 
mean sea level; variations in tidal compo- 
nents having from six-hour to nineteen-year 
periods may cause long period oscillations of 
sea level; abnormal variations of atmospheric 
pressure, recurring in three- and eight-year 
periods, cause periodic variations in the level 
of the sea. 

The writer would call attention to a factor 
which produces fictitious appearances of 
coastal subsidence, and which he believes to 
have a higher degree of importance than any 
of those mentioned above. As a tidal wave 
approaches an irregular coast it is materially 
modified in shape and in height. If a surface 
could be constructed to pass through every 
point reached by the crest of the tidal wave, it 
would be found to have marked undulations of 
considerable complexity. The surface would 
rise well above mean sea level in bays which 
are widely open at their mouths and converge 
toward their heads; but would descend 
abruptly toward mean sea level where a nar- 
row inlet connected the ocean with a broad, 
land-locked bay or lagoon. Within such an 
enclosed bay this “high-tide surface” might 
be a number of feet lower than that portion 
of the surface immediately outside of the en- 
closing arms of land. 

The irregular high-tide surface is very un- 
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stable, and will undergo modifications as 
waves and currents erode islands, build bars. 
silt up or scour out channels, break through 
barrier beaches, or otherwise modify the 
shoreline and adjacent shallow water areas. 
Where waves break through a bar enclosing a 
bay which was formerly connected with the 
ocean by a narrow inlet, the high-tide sur- 
face within the bay may instantly be raised 
several feet, since the broader opening per- 
mits the rising waters to enter freely and 
so give tides within the bay as high as those 
in the adjacent ocean. A more gradual en- 
largement of the inlet would cause a gradual 
elevation of that portion of the high-tide sur- 
face within the bay; whereas a growing bar 
might cause a decrease in the height of the 
same surface. If the size of the inlet remains 
constant, then silting up of the bay, the en- 
croachment of tidal marshes, or the reclaim- 
ing of part of the bay surface by artificial 
filling or by the construction of dykes, will 
cause a raising of the high tide surface 
within the remaining areas of the bay; for the 
water entering through the narrow inlet, hav- 
ing less area to spread over, will accumulate 
to a greater depth than formerly. 

Now it is the irregular and changeable high- 
tide surface, rather than the mean sea level, 
which is most important in discussions of 
coastal subsidence. Tidal marshes build up to 
the level of the high-tide surface; and owing 
to the inequalities of this surface, marsh level 
may vary a number of feet in closely adjacent 
areas. A breach in an enclosing bar, a widen- 
ing of a tidal inlet, artificial encroachments 
on the bay area, or other shoreline changes, 
may cause the high-tide surface to rise locally. 
Salt water will then invade the adjacent 
forested slopes and kill the trees; salt marsh 
deposits will build up to the new high level, 
encroaching on the upland areas, surround- 
ing and later burying the stumps of the killed 
trees, and covering the fresh-water peat formed 
along the margins of the fresh marsh and 
along the rivers emptying into the bay, with 
salt-water peat; ancient landmarks will be 
submerged, Indian shell heaps will now be 
found below the high-tide level, old dykes 0D 
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the marsh will first be submerged by the high 
tides and later buried in salt marsh deposits; 
and so the various evidences advanced in favor 
of coastal subsidence will be produced without 
any vertical movement of the land. 

A valuable demonstration of the importance 
of this principle has been furnished by nature 
on a fairly large scale near Scituate, Mass. 
The “ Portland Storm ” of 1898 broke through 
the bar which almost separated the North 
River marshes and bay from the ocean, 
thereby allowing a freer access of water to the 
bay and raising the high tide surface from 
one to several feet above its former position. 
Within two years the shores of the marsh were 
bordered by a zone of dead trees, the width 
of the zone varying from a few feet to a num- 
ber of hundred feet and being widest where 
fresh-water vegetation had formerly en- 
croached some distance on the marsh surface. 
To-day the marsh is gradually building up 
toward the new high-tide level, and one may 
see an old dyke completely covered with salt- 
marsh vegetation, and dead trunks of pines, 
cedars, birches and oaks standing surrounded 
by the salt grasses. A bathing pool in the 
North River, formerly of fresh water, is now 
saline; and the fresh marshes some distance 
up the river are now being transformed to 
salt marshes. 

Boston Harbor and the smaller bays and 
marshes which ramify inland from it have 
been much altered during the last three-quar- 
ters of a century. In particular, large areas 
of bay and marsh have been reclaimed from 
the sea, thereby decreasing the extent to which 
tidal waters must spread out after passing 
through such narrows as that between Boston 
and East Boston. It is inevitable that such 
changes should affect the level of the high- 
tide surface, and perhaps that of half-tide as 
well. One must doubt, therefore, the validity 
of evidence in favor of subsidence based on 
the fact that an accurately established bench 
mark no longer bears its original relation to 
tidal heights, 

Both on the Massachusetts and on the New 
Jersey coast conditions favor appreciable 
changes of high-tide level due to changes in 
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the shorelines. In the light of the facts stated 
above, the evidence of recent subsidence along 
these coasts thus far presented must be con- 
sidered inconclusive. That there has been 
subsidence in the past seems reasonably cer- 
tain; but the writer knows of no satisfactory 
evidence of recent subsidence in these two 
areas, 
D. W. Jounson 


THE GLACIAL ORIGIN OF THE ROXBURY CONGLOM- 
ERATE 

In England, as long ago as 1855, Sir An- 
drew C. Ramsay found evidence of glacial 
action in the Permian rocks of the Midlands. 
Since that time evidence of the Permian Ice 
Age has been found in India, Australia, South 
Africa and South America. 

Dr. La Forge, while engaged in the geo- 
logical survey of the Boston region, for the 
United States government, came upon a 
curious outcrop of the conglomerate known as 
the Roxbury, at a locality in the town of 
Hyde Park, south of Boston. Last December 
we visited this section. Here the rock con- 
tains pebbles and boulders up to several feet 
in diameter, largely angular or subangular, 
scattered rather sparsely through a “ pasty” 
matrix which forms the greater part of the 
bulk of the rock. There are no traces of bed- 
ding or of water action during deposition, and 
Mr. Sayles was so impressed by the resem- 
blance of the rock to a glacial deposit that he 
at once suggested the probability of its being 
tillite.. Other localities where the rock dis- 
plays the same characters were visited, but 
soon a heavy snow-fall prevented any system- 
atic work until spring, when Mr. Sayles 
made a careful search at several localities for 
definite evidence of glacial origin, and se- 
cured numerous chipped or faceted pebbles, 
some showing apparent glacial strie. 

More recently, in company with Dr. Ells- 
worth Huntington, we visited the extensive 
exposures at the same horizon on the penin- 
sula of Squantum, in Quincy, southeast of 
Boston, where the rock is much like that at 
Hyde Park, but the proportion of pebbles to 
matrix is greater, the matrix is often more 
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sandy, and there is some evidence of the pres- 
ence of water during deposition, such as oc- 
casional sorting and bedding of the pebbles, 
and intercalated lenses of sandstone. There 
is indication of at least one brief period of 
cessation of till deposition, with accompany- 
ing deposition by water of a thin irregular 
sheet of sand and mud. By later ice move- 
ment this was over-ridden—apparently in a 
direction from the east toward the west—de- 
formed and partly broken up, and a consid- 
erable further thickness of till deposited upon 
it. Later in the day we revisited the Hyde 
Park locality, where a quartzite pebble was 
found, imbedded in the matrix, having a well- 
developed “sole” or beveled face, upon which 
are scorings in at least two directions, the 
moulds of which show in the matrix. 

The tillite occupies the upper portion of 
what has been known as the Roxbury con- 
glomerate, and at Squantum is from 500 to 
600 feet thick, and is overlain by about 60 
feet of stratified conglomerate, sandstone and 
interbedded slate, which make the top of the 
Roxbury and form a transition to the over- 
lying Cambridge slate. The possible glacial 
origin of the Roxbury conglomerate has been 
suggested by the late N. S. Shaler and others, 
but these are the first known discoveries in 
that formation of definite evidence of glacial 
action or of the existence of glacially de- 
posited beds. In the absence of determinative 
fossils, the age of the Roxbury and Cam- 
bridge formations has never been definitely 
known, but they have been assigned on gen- 
eral grounds, chiefly the analogy of their 
structural relations to those of similar beds 
in the Narragansett Basin, to the upper part 
of the Pennsylvanian Series, of the Carbonif- 
erous System. In view of the accumulating 
evidence of glaciation in many parts of the 
world in Permian time, it seems a reasonable 
assumption that if glacial conditions pre- 
vailed in eastern New England at some time 
late in the Carboniferous Period, they were 
contemporaneous with similar conditions 
elsewhere, and hence that glacial deposits 
found in the Carboniferous rocks of the Bos- 
ton region were formed in Permian time. 
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There are no known grounds for objecting to 
the assignment of a Permian age to the Rox- 
bury and Cambridge formations, and in fact 
such a view explains some of their observed 
structural relations rather better than the 
older view. In the opinion of Dr. Huntington, 
the discovery of this tillite is the best evidence 
yet brought to light upon the age of the Rox- 
bury conglomerate. 

The above account will be followed shortly 
by a more complete, illustrated article. 


Rosert W. Say zs, 
LavuRENCE LAForce 


A CONTRIBUTION TO THE PROBLEM OF COON BUTTE 


Ir has seemed to the writer that the chief 
difficulty in the way of acceptance of the vol- 
ecanic origin of Coon Butte has been an as- 
sumed impossibility of breaking the grains of 
the gray sandstone into angular fragments by 
hot water action. If this can be done, the 
former, though now subsided, volcanic activity 
of the region within a few miles of the crater 
would give a presumption of its formation by 
such agency, especially as no meteorite large 
enough to make such a crater has been found, 
although searched for by Messrs. Barringer 
and Tilghman by means of pits and borings. 

Dr. Merrill suggests that the impact of the 
body developed heat enough to volatilize it. 
This view does not seem warranted by what 
we know of smaller meteorites whose falls 
have been witnessed, but if heat of sufficient 
intensity to volatilize a mass of iron, say 500 
feet in diameter, could be so developed it 
would surely leave undeniable marks in fused 
and metamorphosed crater walls. No such 
effects are to be seen. 

There are some features of the crater that 
seem inconsistent with its formation by a pro- 
jectile. The powdered sand grains come 
mainly from the gray sandstone lying 200 
feet or more below the surface while the red 
sandstone cap, on which the body would have 
fallen, and the yellow silicious limestone next 
below seem chiefly to have been broken into 


fragments. 
Again, of the powdered silica Tilghman 
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It seems to be a very general feature of the 
structure of the rim that the lowest material, that 
lying upon the top of the original surface, is a 
greater or less depth of this powdered rock, some- 
times alone and sometimes mixed with rock frag- 
ments, and that on this rests and is supported the 
whole of the detrital cover which constitutes the 


erest and outer slopes of the rim. 


This does not look like the result of a single 
crushing blow from above or steam explosion 
from beneath. From these the heavier pieces 
would naturally fall first, and the powdered 
rock settle on and around them. 

It rather suggests long-continued deposi- 
tion of this powder, with occasional pieces of 
rock, by geyser action, and a final explosion 
or series of explosions that closed the drama. 
But it has been said there is no evidence of 
solfatarie action here. Thin sections made by 
the writer from what has been called “ meta- 
morphic ” sandstone found in the crater, and 
met with in borings to a depth of 400 feet 
seemed to him to differ from geyserite of the 
Yellowstone Park mainly in enclosing par- 
ticles of the powdered rock, a thing to be ex- 
pected of any geyserite formed here. 

In his view, however, all this mass of pul- 
verized rock has been broken by hot water 
action; not, of course, by solution which 
would give amorphous silica, nor by a single 
violent steam explosion, but in part by ex- 
plosion of superheated water within the pores 
of the rock fragments and within the grains 
themselves, but mainly by attrition of grains 
and fragments of rock churned by boiling 
water in geyser tubes. 

Under the microscope the grains of the gray 
sandstone are seen to contain many minute 
cavities and inclusions. To test if it was pos- 
sible to break up these grains by boiling water, 
a piece of the rock, weighing about 25 grams, 
was soaked for several days in distilled water 
and boiled for about 40 hours. 

Disintegration of the cemented grains soon 
began and was helped from time to time by 
gentle pressure with the fingers. The water 
grew turbid with floating particles, some of 
them so fine that they had not settled on 
Standing 24 hours. 
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The dried grains and particles were sifted 
on an 100-mesh sieve and 28 per cent. passed 
through. Of these 30 per cent. passed through 
an 139-mesh bolting cloth. Those passing the 
139-mesh were mostly angular, those held by 
it were mostly rounded. 

The grains held by the 100-mesh in the 
above test were freed from angular particles 
and again boiled. Gradually the water grew 
turbid as before. After 30 hours of boiling 
they were dried and again sifted on the 100- 
mesh. About 4 per cent. passed through, and 
of these 11 per cent. passed the 139-mesh. 
Those passing the 139-mesh were mostly angu- 
lar, those held by it, for the most part, 
rounded. 

To test if the grains could be blown apart 
by steam generated within them, grains held 
by the 100-mesh were freed from angular 
fragments, boiled a few minutes to expel 
air, sealed with water in a glass tube, and this 
heated in a steel tube to explosion. 

The sifted débris gave many angular frag- 
ments of grains that passed the 139-mesh 
along with much powdered glass easily dis- 
tinguished not only by its behavior between 
crossed nicols, but by the greater sharpness of 
its angles and its clearness, the quartz frag- 
ments, as a rule, being clouded with inclusions 
and cavities. 

To avoid risk of breaking the quartz grains 
against the steel tube the experiment was 
repeated with the glass tube loosely wrapped 
in asbestos paper. The result was as before. 

These simple experiments seem to show that 
no other agent than hot water and the ex- 
plosive power of steam is needed to produce 
all the phenomena of Coon Butte. 

Geyser tubes coming up through this loosely 
coherent sandstone, loosening grains and 
pieces, filling their cavities with superheated 
water, carrying them up to where diminished 
pressure let the water explode in steam, burst- 
ing some, churning them in the tubes, would 
in time carry up and deposit these millions of 
tons of grains and fragments of grains, and 
with stoppage of the vents, perhaps by sinking 
of the overlying rocks, would come the ex- 
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plosion or series of explosions that wrecked 
the geyser field. 

That here the result of geyser action has 
been powdered sand grains rather than geyser- 
ite, as at the Yellowstone, would be due to the 
different kinds of rock at the two places. 

Underlying Yellowstone Park are compact, 
igneous rocks. They would be gradually dis- 
solved by hot alkaline water with formation 
of geyserite. 

At Coon Butte the underlying rocks are 
loosely coherent sandstones whose grains 
would be carried up bodily, and solvent action 
would be relatively less. 

Other things being equal, the time required 
to carry up the sand grains and fragments at 
Coon Butte would be much less than that re- 
quired to dissolve an equal amount of rock at 
the Yellowstone Park and to deposit it in the 
form of geyserite. 

Joun M. Davison 

PirtsForp, N. Y., 

August 23, 1910 


BLACK LEG OR PHOMA WILT OF CABBAGE: A NEW 
TROUBLE TO THE UNITED STATES CAUSED 
BY PHOMA OLERACEA SACC, 


Wirnurw the past few years there has ap- 
peared in the cabbage districts of Clyde and 
Fremont, Sandusky Co., Ohio, a cabbage and 
cauliflower disease apparently new in the 
United States. The disease has been under 
the observation of the writer since June of 
the present season. Field symptoms together 
with the determination of the causal fungus 
show the disease to be identical with that 
known in Holland as “ Fallsucht ” (drop dis- 
ease or falling sickness). J. Ritzema Bos, in 
Zeitschrift fur Pflanzenkrankheiten, Band 16, 
pp. 257-276, 1906, has fully described this dis- 
ease and states the trouble is due to the 
fungus Phoma oleracea Sace. He further 
describes a storage disease of cabbage known 
as “ Krebsstrunke” (stem cancer) brought 
about by the same organism. 

What appear to be similar diseases to the 
above have been noted by Prillieux’ to occur 


*“ Maladies des Plantes Agricoles,” Vol. II., 
p. 295, 1897. 
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in the forage cabbage districts of the proy- 
ince of Vendée, in western France, and by D, 
McAlpine’ in the cabbage and cauliflower 
districts of South Australia. Both of these 
writers assign Phoma Brassice Thiim. as the 
causal agent. 

The diseases as described by Prillieux and 
McAlpine are quite similar to that described 
in Holland and to that found in Ohio. The 
former calls the trouble “Pourriture des 
pieds de Chou,” that is, “foot rot of cab- 
bage,” and the latter designates the disease 
“black leg or foot rot of cabbage and cauli- 
flower.” 

According to Bos (see citation above) and 
Quanjer’ there is reason to believe that the 
organism assigned by Prillieux as the cause 
of the disease, is identical with Phoma 
oleracea Sace. 

The disease is quite important in each of 
the countries noted. In South Australia, ac- 
cording to McAlpine, it “is perhaps the most 
serious. trouble with which the grower has to 
contend.” He does not mention the presence 
of black rot or the Fusarium wilt. 

Symptoms.—The work of the disease is 
early to be observed in the infected seed beds, 
being often conspicuous one or two weeks 
prior to transplanting. The preliminary 
symptom is that of white, slightly sunken, 
elongated oval areas on the stem usually be- 
low the point of leaf attachment. Occasion- 
ally the disease spots occur on the leaves. 
There appear early in these lesions small, 
black pycnidia equally, though somewhat 
sparingly, distributed over the affected areas. 
Each pyenidium contains myriads of spores 
which are evidently the source of a rapid dis- 
semination of the disease at the time of trans- 
planting. 

In the early stages of the disease the fungus 
may be plated out in pure culture as the sole 
occupant of the lesion. Later the lesion 
breaks and bacterial decay sets in. In the 


2 Fungus Diseases of Cabbage and Cauliflower 
in Victoria, and their Treatment,” Dept. of Agr., 
Victoria, January, 1901. 

* Zeitschrift fiir Pflanzenkrankheiten, Band 17, 
1907, pp. 259-267. 
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preliminary attack of seedlings, no leaf 
change takes place. Finally, however, as the 
lesions become confluent and a collar rot is 
being effected the margins of the outer leaves 
take on a reddish tinge; this latter symptom 
is usually followed by wilt and a quick col- 
lapse. 

‘ is in half to two thirds grown plants 
that the disease is seen at its worst. Here it 
causes a rapid destruction of the cambium at 
a level with the ground, which extends 
quickly above and below. The fungus pene- 
trates the xylem, followed by bacterial decay. 
The severely affected plants show a metallic 
bluish-red color on the margins of the outer 
leaves, with also some evidence of wilt. 

The rot lesions extend deeply into the stem. 
As soon as a collar rot is effected the plant 
collapses with a sudden wilt. Soon the stem 
becomes so badly rotted that the wind often 
upsets the plant by breaking its connection 
with the root, and the plant blows away. 

Even in the advanced stages of the disease 
the fruiting bodies of the parasite may be 
found at the margins of the lesions. 

The losses in the Clyde and Fremont dis- 
tricts have been excessive. In the vicinity of 
Clyde it has been working in conjunction 
with the Fusarium wilt, the two diseases hav- 
ing almost driven the cabbage growers out of 
the business. Several cases were noted by 
growers where their fields last year suffered 
almost total loss from this disease. In a field 
at Fremont put to cabbage both last year and 
this, the amount of Phoma infected plants 
was fully 65 per cent. on date of August 4, 
this season. 

The progress of cabbage diseases at Fre- 
mont, which is a comparatively new cabbage 
district, shows the Phoma wilt is much more 
aggressive at present than the Fusarium wilt, 
though the latter has appeared in a very lim- 
ited amount in two fields. 

During the season the disease has been re- 
ported with specimens from several other lo- 
calities in the state. From a statement made 
by F. L. Washburn, state entomologist, in his 
1906 report (p. 18) to the governor of Min- 
hesota, it is quite probable that the disease 
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appears there. He notes in reviewing the 
club root of cabbage, “Many market garden- 
ers confound the work of the maggot with 
diseases which affect the root and have no 
connection whatever with the maggot. This 
is noticeably true of a form of rot which 
sometimes affects the roots, causing wilting 
and death of the plant.” 

That cabbage maggots, the cabbage cur- 
culio and wireworms are active in furthering 
the disease, is noted by Bos and Quanjer (see 
both citations above). The latter has shown 
that Phoma oleracea Sacc., which heretofore 
has been regarded as a saprophyte, is directly 
pathogenic on fully grown and harvested cab- 
bage heads, but somewhat weakly parasitic on 
germinating plantlets and rapidly growing 
seedlings. 

The writer has observed that seedlings of 
the varieties All Season and Market Garden 
are éarly and quite susceptible to this fungus. 

A preliminary bulletin is being prepared 
calling attention to the nature of the disease, 
and to practises which are useful in avoiding 
both the Phoma wilt and the Fusarium wilt. 
The investigations on these diseases will be 


continued. 
Tuos. F. Manns 
DEPARTMENT OF BOTANY, 
AGRICULTURAL EXPERIMENT STATION, 
WoosTER, OHIO, 
September 8, 1910 


SOCIETIES AND ACADEMIES 
THE AMERICAN MATHEMATICAL SOCIETY 


Tue one hundred and fiftieth regular meeting 
of the society was held at Columbia University on 
Saturday, October 29, extending through the usual 
morning and afternoon sessions. Forty-three 
members were present. Ex-president W. F. Os- 
good ocupied the chair at the morning session, 
Kx-president H. S. White and Professor Edward 
Kasner at the afternoon session. The following 
new members were elected: Dr. G. A. Campbell, 
American Telephone and Telegraph Company; 
Mrs. E. B. Davis, Nautical Almanac Office; Pro- 
fessor C. W. Emmons, Simpson College; Professor 
H. C. Feemster, York College; Mr. R. R. Hitch- 
cock, University of North Dakota; Mr. W. J. 
Montgomery, University of Michigan; Professor 
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C. C. Morris, Ohio State University; Mr. H. S. 
Newcomer, University of Wisconsin; Professor A. 
D. Pitcher, University of Kansas; Professor 
George Rutledge, Georgia School of Technology. 
Four applications for membership were received. 
The official list of nominations of officers for the 
coming year was prepared in anticipation of the 
annual election in December. 

The society is preparing to publish the Col- 
loquium lectures delivered at the summer meeting 
at Princeton in 1909 by Professors Bliss and 
Kasner. It has also arranged to republish the 
Evanston Colloquium lectures of Professor Felix 
Klein, the original edition of 1894 being out of 
print. 

The following papers were read at the October 
meeting: 

G. A. Miller: “The group generated by two 
conjoints.” 

O. E. Glenn: “The conditions that a p-ary 
form of order m be a perfect mth power.” 

Edward Kasner: “A second converse of the 
theorem of Thomson and Tait.” 

L. L. Silverman: “Generalized definitions of 
the sum of convergent series.” 

H. H. Mitchell: “ Note concerning a collinea- 
tion group in m variables.” 

R. D. Carmichael: “ Mixed equations and their 
analytie solutions” (preliminary communication) . 

G. A. Miller: “The groups generated by two 
conjoints.” 

The Southwestern Section of the society meets 
at the University of Nebraska on November 26. 
The annual meeting of the society will be held at 
Columbia University on December 28-29. The 
Chicago Section will hold its winter meeting at 
Minneapolis on December 29-30. 

F. N. Come, 
Secretary 


THE CHEMICAL SOCIETY OF WASHINGTON 


Tue 200th meeting of the society was held at 
the Public Library, October 13, 1910, at 8 P.M. 
President Failyer called the meeting to order, the 
attendance being 52. A committee was appointed 
to take suitable action on the death of Dr. W. H. 
Seaman, a past president and the first treasurer 
of the society. The following papers were then 
read: “ The Mechanism of a Peroxidase Reaction,” 
by H. H. Bunzell: “ Biophotogenesis,” by F. Alex. 
McDermott. 

In Dr. Bunzell’s paper experimental evidence 
was given that the oxidation of pyrogallol by 
hydrogen peroxide in the presence of oxidizing 
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enzymes goes on in two stages. The first step in 
the oxidation is the conversion of the pyrogallol 


into a soluble red compound; the second stage is 
the transformation of the latter into the insoluble 
purpurogallin, The first step is brought about 
by hydrogen peroxide in the absence of oxidase. 
It may be carried out also by atmospheric oxygen 
alone, in which case the oxidation goes on very 
much more slowly than if hydrogen peroxide js 
used. The passage of air will accelerate the 
action of the hydrogen peroxide on the pyrogallol, 
The second step is brought about by oxidase alone 
in the absence of peroxide. 

Mr. MeDermott’s paper was essentially a review 
of the more salient known facts and theories 
regarding the production of light by living organ- 
isms, with especial reference to some recent work, 
now in press, of Professor Joseph H. Kastle, of 
the University of Virginia, with the author, on 
the local firefly, Photinus pyralis L. 

Most chemical and physical agents produce 
light-emission by this insect; a few inhibit it. 
The light appears to be the result of an oxidation 
in the presence of water; what substance is oxi- 
dized is not known. Luminous insects frequently 
contain a substance giving fluorescent solutions. 

J. A. Le CLerc 
Secretary 


THE AMERICAN CHEMICAL SOCIETY 
NORTHEASTERN SECTION 


Tue ninety-ninth regular meeting of the section 
was held at the Twentieth Century Club, Boston, 
on October 21. 

Dr. Latham Clarke, of Harvard University, ad- 
dressed the section upon “ Hydrocarbons of the 
Formula C,H.” He described in detail a typical 
method of preparation for one of the series and 
then pointed out some striking relations between 
the boiling points and structures of many of this 
series, which had been made for the first time in 
this research. 

Professor Arthur W. Ewell, of the Worcester 
Polytechnic Institute, addressed the section upon 
“ Artificial Optical Activity.” The speaker de- 
scribed his method of causing the rotation of 
polarized light by passing it through cylinders of 
gelatine which had become somewhat distorted by 
twisting. He stated what variables determined 
the value of the rotation and offered the sugges- 
tion of molecular distortion as a possible cause of 


optical activity of solutions. 
K. L, Mask, 


Secretary 
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